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THURSDAY, OCTOBER 30, 1873 


OUR NATIONAL MUSEUMS 


E may congratulate ourselves that the Museum 
question is now being taken up with vigour. Not 

only must the Royal Commission on Science include it 
among their inquiries, but the Society of Arts is directing 
public attention to it. 
This is the more opportune, as the intention of the 
Government to transfer to irresponsible trustees the only 
museums under the direction of a Minister of State has 
recently been declared, and needs only to be declared to 
be condemned on all hands. 
We now let the following documents speak for them- 
selves. Next week we shall return to the subject :— 


Memorial to the Right Honourable W. E. Gladstone, M.P. 


“1, We, the undersigned members of the Council and 
Members of the Society for the Encouragement of Arts, 
Manufactures, and Commerce, request the attention of 
Her Majesty’s Government to the remarkable proof of 
the public desire for instruction and pure enjoyment 
afforded by the examination of works of Art and Science, 
which has been shown by the opening of the Bethnal 
Green Museum. 

“2, This Museum, established in one of the poorest 
and busiest districts in London, where men, women, 
and children are most laboriously employed, has been 
frequented during three months by more than 700,000 
visitors,* a number which probably exceeds that of the 
visitors to all the other metropolitan museums and gal- 
leries during the same period. 

“3. The undersigned submit that this museum could 
never have come into useful existence, and have been in- 
strumental in conferring great benefits on the people, 
without the aid of Parliament ; and they desire to press 
this fact upon the consideration of Her Majesty’s Govern- 
ment, with the hope that they will submit to Parliament 
the policy so essentially national of voting increased 
means to facilitate the establishment of museums, libra- 
ries, and galleries of Science and Art in large centres of 

population, wherever such localities are willing to bear 
their share in the cost.” 

Appended to this are the signatures of 250 Peers, 
Members of Parliament, and other well-known and dis- 
tinguished men. 

CORRESPONDENCE RELATING TO THE ABOVE MEMORIAL, 

“ The Secretary of the Society of Arts to the Right Hon, 
W, E, Gladstone, M.P. 
“July 3, 1873. 

“*Sir,—A memorial relative to the beneficial action of 
the Bethnal Green Museum, has been prepared by the 
Society of Arts for presentation to you. 

“ It has been signed by one hundred and fifty members 
of the Council and of the Society, of whom twenty-two 
are peers, and sixty-three are members of the House of 
Commons. In addition to the above, thirty-seven peers 
and sixty-three members of the House of Commons, not 
members of the Society, have expressed their concurrence 
in the object of the memorial. 

“T am directed to request that you will have the kind- 
ness to receive a deputation to present the memorial, and 
to name a day for doing so, giving, if possible, at least a 
week’s notice.” 

* “*The numbers up to the end of September were upwards of one million 


and a half of people ; to 31st December, 1872, only six months and a half, 
they amounted to 901,464, whilst the number of the general visitors to the 


“ Mr. Gurdon to the Secretary of the Society of Arts. 
“July 5, 1873. 

“*S1R —Mr, Gladstone desires me to acknowledge the 
receipt of your letter of the 3rd inst., requesting him to 
receive a deputation to present the memorial from the 
Society of Arts, on the subject of the museum at Bethnal 
Green. Iam directed to express Mr. Gladstone’s sincere 
regret that the pressure of his duties, as First Lord of 
the Treasury, renders it absolutely necessary that he 
should confine his attention to those matters which fall 
directly within his province ; and he therefore trusts that 
those on whose behalf. you have written will kindly 
excuse him if he asks them to address themselves to the 
Privy Council Office,” 


“ The Secretary of the Society of Arts to Mr. Gurdon. 


“ SIR,—I have brought before the Council your letter of 
the 5th July, in reply to mine of the 3rd July, asking Mr. 
Gladstone to receive a deputation to present a memorial 
from this Society on the subject of the Bethnal Green 
Museum. The Council observe that you express Mr. 
Gladstone’s regret that the pressure of his duties as First 
Lord of the Treasury renders it absolutely necessary that 
he should confine his attention to those matters which 
fall directly under his province, and his trust that those 
on whose behalf the reception of a deputation was sought 
will kindly excuse him if he asks them to address them- 
selves to the Privy Council Office. 

I am directed, in reply, to point out that the memorial, 
having relation to a subject of vast importance to the 
education, general cultivation, and social welfare of the 
people, did appear to the Council to bring the subject 
strictly within the consideration of the Prime Minister, 
rather than of a department of the Government. More- 
over, it did appear to the Council that the deep interest 
which the subject excites is manifested by the unusual 
character of the signatures, being those of 60 peers and 
130 members of the House of Commons attached to the 
memorial, and justified the Council in asking for the spe- 
cial attention of Mr. Gladstone himself. : 

“Under these circumstances, the Council submit their 
conviction that the subject involves considerations of 
principle and policy worthy the attention of the Prime 
Minister of this country, and too wide in its political and 
fiscal considerations to be dealt with effectually by any 
single department of the Government, 

“They, therefore, respectfully decline to adopt Mr. 
Gladstone’s suggestion that they should address them- 
selves to the Privy Council Office.” 


“ Mr. Gurdon to the Secretary of the Society of Arts. 


“S1r,—I am directed by Mr. Gladstone to acknowledge 
the receipt of your letter of the 18th inst., and to request 
that you will be kind enough to acquaint the Council of 
the Society of Arts that the intention of the reply to your 
communication of July 3 was to point out that, in regard 
to a subject of the nature of that which you brought 
before him (viz. the beneficial action of the Bethnal Green 
Museum), which falls properly within the province of a 
department of the State appointed to deal with it, the First 

Lord of the Treasury could not take the initiative out of 
the hands of that Department. 

“This Mr. Gladstone would be doing were he to re- 

ceive the proposed deputation ; and he would be acting 

contrary to the rules of administration which are neces- 

sary for the conduct of public business. 

“If, however, the Society of Arts think fit to favour 

him with a written communication, Mr. Gladstone will 

himself correspond with the proper department concern- 

ing it.” 


“ The Secretary of the Society of Arts to the Right Ron. 
W. E. Gladstone, M.P. 


British Museum for the whole year 1872 were only 424,068.—October 1873. 
No. 209—VOL, VIII. 


“S1R,—The Council of the Society of Arts have 
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direcivu icpay to Mr. Gurdon’s letter of July 22, in 
which he states that, ‘if the Society of Arts think fit to 
place before you a written communication, you would 
yourself ccrrespond with the proper department concern- 
ing it.’ 

“ The deputation which desired to have the honour of 
waiting on you, and explaining in detail the objects of 
the memorial, would have stated that, in their view, the 
experiment of the Bethnal Green Museum is suggestive of 
the following points :— 

“1, That a general popular desire exists for such 
museums, and that it would be good national policy for 
the Government to encourage the establishment of them. 

“>. That like primary elementary schools, it would be 
impossible that such museums could, without State aid 
and inspection, become part of a national system, aiding 
technical instruction and secondary education. 

“3. That this question, unfettered by any denomina- 
tional difficulties, is quite ripe for solution; that the 
necessary expenditure for aiding museums of science and 
art would be acvantageous from every point of view, even 
remunerative as respects commerce ; and, further, would 
be auxiliary in promoting morality and social good 
order. 

“4. That such museums are absolutely necessary to 
the industrial progress of the country, which is behind 
other countries already in the possession of them. 

“5 That the time has come when it is necessary that 
all public museums and galleries of works of science and 
art receiving Parliamentary aid, shou!d be brought under 
an intelligible system of administration, controlled by a 
responsible Minister of State, so as to render them 
auxiliary to the development of local museums and gal- 
leries. 

“The Council submit that these are subjects not only 
of general policy, but involve some new principles of ad- 
ministration, large financial considerations, the reform of 
old institutions, &c., which it is the province of the gene- 
ral Government, and not of any single department, to 
deal with. The Council especially desired that the 
answer they might receive should come direct from your- 
self as Prime Minister. They could not hide from them- 
selves the knowledge they possessed of the several de- 

artmental difficulties which attended the opening of the 

ethnal Green Museum, and that they had been made 
cognizant, through Parliamentary returns and the revised 
estimates for 1871-2, of the opposition which the Treasury. 
as lately administered, had persistently offered to carry 
into effect the decisions made by Her Majesty’s Govern- 
ment in 1866, for conducting the Bethnal Green Museum. 

“The Council respectfully request you to have the 
kindness to bring this memorial before Her Majesty’s 
Government. They hope it will meet with favourable 
consideration, and lead to decisive action ; and they will 
feel obliged by receiving an answer upon it at as early a 
period as convenient.” 


“ Mr. Gurdon to the Secretary of the Soctety of Arts. 


“ S1R—Mr. Gladstone desires me to acknowledge the 
receipt of your letter of October €th, the contents of 
which he will not fail to make known to his colleagues.” 


III. 
Resolutions of the Council of the Society of Arts passed 
at their last Meeting :-— 


“1, That the undermentioned persons be invited to serve 
ona Standing Committee for the purpose of bringing under 
parliamentary responsibility the National Museums and 
Galleries, so as to extend their benefits to Local Museums, 
and to make them bear on public Education. The follow- 
ing are the several objects in view for effectirg this pur- 

se 
wa 2. All Museums and Galleries supported or subsidised 
by Parliament to be made conducive to the adyancement 


of Education and Technical Instruction to the fullest extent 
and be made to extend their advantages to the promotion 
of original investigations and works in Science and Art, 

“3, To extend the benefits of National Museums and 
Galleries to Local Museums of Science and Art which 
may desire to be in connection, and to assist them with 
loans of objects. 

“4. To induce Parliament to grant sufficient funds to 
enable such objects to be systematically collected, es- 
pecially in view of making such loans. 

“5. For carrying out these objects most efficiently, to 
cause all National Museums and Galleries to be placed 
under the authority of a Minister of the Crown, being a 
member of the Cabinet, with direct responsibility to 
Parliament; thereby rendering unnecessary, for the 
purpose of executive administration, all unpaid and 
irresponsible trustees, except those who are trustees under 
bequests or deeds, who might continue to have the full 
powers of their trusts, but should not be charged with the 
expenditure of Parliamentary votes. 

“6. To enter into correspondence with all existing 
Local Museums and the numerous Schools of Science and 
Art, including Music, now formed throughout the United 
Kingdom, and to publish suggestions for the establish- 
ment of Local Museums. 

“7, Also, to cause the Public Libraries and Museums 
Act (18 and 19 Vic. c. Ixx,) to be enlarged, in order to 


give local authorities increased p owers of acting. 


“ Farl of Carnarvon, 

Earl Russell. 

Lord Elcho, M.P. 

Lord George Hamilton, M.P. 

Lord Houghton. 

Lord Lyttelton. 

Sir T. Acland, Bart, M.P. 

Sir Antonio Brady. 

Sir John Lubbock, Bart, M.P. 

Right Hon. Sir Stafford North- 
cote, Bart., C.B., M.P. 

Sir Wm. Thomson, F.R.S. 

Sir S. Waterlow, Bart., Lord 
Mayor of London. 

Sir Joseph Whitworth, Bart. 

Right Hon. Sir John Paking- 

. ton, Bart., M.P. 

Right Hon. W. J. Henley, 
M.P 


Right Hon. Cowper Temple, 
M.P. 


The Hon, Mr. Justice Grove. 
Thomas Ashton, (Manchester). 
E. A. Bowring, M.P. 
Dr. Carpenter, F.R.S. 
Henry Cole, C.B. 
Montague Corry, 
W. De La Rue, F.R.S. 
B. Eastwick, M.P. 

Gabriel Goldney, M.P. 
Principal Greenwood (of 
Owens Coll., Manchester). 

John Henderson, M.P. 


(By order) 


Dr. Hooker, F.R.S. 

C. Wren Hoskyns, M.P.5 

James Howard, M.P.4 

Prof. Huxley, F.R.S. 

U.J. Kay-Shuttleworth, M. P. 

George Melly, M.P. 

S. Morley, M.P. 

Dr. Mouat. 

A. J. Mundella, M.P. 

Prof. Roscoe, F.R.S. (of Owens 
College, Manchester). 

Lyon Playfair, C.B., M.P. 

Hodgson Pratt. 

Prof. Ramsay, F.R.S. 

C. Seely, jun. M.P. 

Col. Strange, F.R.S. 

E. Thomas, F.R.S. (Athe- 
nzeum Club). 

George Trevelyan, M.P. 

Thomas Twining. 

Prof. Tyndall, F.R.S. 

G. W. Ward (Nottingham). 

Prof. Williamson, F.R.S. 

Also the Heads of the City 
Companies for the time 
being. 

Also the Chairmen of Local 
Committees of Schools of 
Science and Art, and of 
Local Museums Committees. 

Also the members of the 
Legislature who signed the 
Bethnal Green Memorial. 


“P, LE NEVE FOSTER, 
Secretary.” 


SPENCER’S DESCRIPTIVE SOCIOLOGY 


Descriptive Sociology ; or, Groups of Sociological Facts. 
Classified and arranged by Herbert Spencer. No. I. 
—English ; compiled and abstracted by James Collier. 
(London: Williams & Norgate.) 

OT long since, an announcement appeared in 
NATURE of Mr. Herbert Spencer's plan of pub- 
lishing, not a complete and finished treatise on Socio- 
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logy, but a collection of classified materials for the use 
of students and investigators. The origin of this impor- 
tant work is explained in the following extract from the 
preface to Part I., which has now appeared. 

“In preparation for the Principles of Sociology, re- 
quiring as bases of induction large accumulations of 
data, fitly arranged for comparison, I, some five years 
ago, commenced by proxy the collection and organisa- 
tion of facts presented by societies of different types, past 
and present: being fortunate enough to secure the 
services of gentlemen competent to carry on the process 
in the way I wished. Though this classified compilation 
of materials was entered upon solely to facilitate my own 
work ; yet, after having brought the mode of classifica- 
tion to a satisfactory form, and after having had some of 
the tables filled up, I decided to have the undertaking 
executed with a view to publication: the facts collected 
and arranged for easy reference and convenient study of 
their relations, being so presented, apart from hypotheses, 
as to aid all students of Social Science in testing such 
conclusions as they have drawn, and in drawing others.” 

An objection to this scheme, which struck most who 

noticed its announcement, was that materials thus 
arranged would form a patch-work of dead scraps, rather 
than an organic whole. The specimen which was first 
circulated, re.ating to one of the barbaric grades of 
culture, confirmed this unfavourable expectation. Now, 
however, that a section of the actual work has been pub- 
lished, it is evident that the scheme can be made to 
carry an interest of its own, and even to serve an educa- 
tional purpose. This first section is a methodical summary 
of the development of England, intellectual and moral, 
from the beginning of its history in Czesar’s time, to about 
A.D. 1850. At the first glance, it suggests a question 
which may disconcert not a few of the lecturers and 
tutors engaged in training students in history at our 
Universities. This question is, whether the ethnological 
record of national life ought any longer to be treated as 
subordinate to the political record of the succession of 
rulers and the struggles for supremacy of ruling families, 
or whether the condition of society at its successive 
periods is for the future to be considered as the main 
subject, only marked out chronologically by reigns, 
battles, and treaties. This question has, it is true, been 
already raised. It is, in fact, the issue between historical 
chronicle and the philosophy of history as rival subjects 
of study. But Mr. Spencer’s work brings it more clearly 
and practically into view than any previous one, as will 
be seen from the following outline of his scheme. It con- 
sists of two parts. 

The first part is aseries of tables, arranged in thirty to 
thirty-five columns, each with a heading of some depart- 
ment of social life or history, which again are combined 
into groups. Thus the group of columns relating to the 
structure of society takes in political, ecclesiastical, and 
ceremonial departments, under which again we find 
separately given the laws of marriage and inheritance, the 
regulation of tribes and castes, the military and ecclesias- 
tical organisation, and the ceremonies and customs of 
daily life. MNext,the group of columns devoted to the 
functions of society, regulative and operative, contains 
particulars of the morals, religion, and knowledge of each 
age, the state o language, and the details of industry, 


commerce, habitations, food, clothing, and artistic pro- 
ducts. Three special columns at the beginning, middle, 
and end of this long colonnade, contain the skeleton of 
ordinary history: namely, the principal dates, names of 
rulers, and political events, Thus, by glancing across 
any one of the huge double pages, we see the whole 
condition of England at any selected period. Thus, in 
the century after the Norman Conquest, the influence of 
the invaders is observed in the growth of architecture, paint- 
ing, music, poetry, the introduction of new food and more 
luxurious living, the importation of canonical law and of 
mathematics from the East, and so on through all the 
manifold elements which made up the life of noble and 
villain in our land. If the page be turned to the 16th cen- 
tury, the picture of English life is not less distinct. The 
scholastic phiiosophy is dying out, men’s minds are newly 
set to work by the classical revival, by voyages into new 
regions, the growth of mercantile adventure and political 
speculation ; chivalry ceases, archery declines ; judicial 
torture is introduced, the “ Italian” crime of poisoning 
becomes frequent ; the ancient belief in witchcraft and 
pervading demons holds its ground, as do the miracle- 
plays and local festivals; but a highway act is passed, 
new roads are being made, the new houses have chimneys, 
their furniture and fare become more luxurious; the 
power of the old feudal families is destroyed, the Star- 
Chamber is new-modelled ; church-fasts are still observed 
under pain of imprisonment, and high offices of state are 
still in the hands of churchmen, but among the signs of 
momentous change come the dissolution of monasteries, 
and the distinct appearance of a sect of Protestants. Thus 
the tabulated record goes on till it ends near the present 
day, among such items as Trades’-Unions, Divorce 
Courts, the Manchester School, County Courts, Free 
Thought, Railways, Rifled Cannon, Pra-Raphaelitism, 
Chartism, Papal Aggression, and the crowding events of 
modern manufacture and science. 

It is by following the several columns downwards, that 
the principle of Evolution, the real key to Mr. Spencer’s 
scheme, is brought out into the broadest light. It seems 
most strange, however, that he should not have placed in 
its proper niche the evidence of pre-historic archzology. 
Mr. Spencer can hardly doubt that the stone implements 
found in England prove the existence of one, or probably 
two, stone-age populations before the Kelts, who, under 
the name of Ancient Britons, begin his series. If he ac- 
knowledges this, why should a first link so important in 
his chain of evolution have been dropped? Otherwise 
the chain is carefully stretched out so as to display it 
from end to end. In many matters simple and direct 
progress is the rule, From the Ancient Briton’s bow with 
its bronze-tipped arrows, to the cross-bow, the matchlock- 
gun, and thence through successive stages to the rifled 
breech-loader ; from the rude arithmetic before the intro- 
duction of the “ Arabic” numerals, through the long series 
of importations and discoveries which led to the infini- 
tesimal calculus in its highest modern development ; from 
the early English astronomy, where there was still a 
solid firmament studded with stars, and revolving on the 
poles about the central earth, to the period when the per- 
turbations of planets are calculated on the theory of gravi- 
tation, and the constitution of the fixed stars examined 
by the spectroscope—these are among the multitude 
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of cases illustrating the development of culture in its 
straightforward course. Harder problems come before 
us, where we see some institution arise, flourish, and 
decline within a limited period, as though resulting from 
a temporary combination of social forces, or answering 
only a temporary purpose in civilisation. 

To take aninstance from Mr. Spencer’s Table, English 
history has seen the judicial duel brought in at the 
Conquest, flourishing for centuries, declining for centuries 
more, till its last formal relic was abolished in 1820, 
Again, in the Old English period, marriage appears as a 
purely civil contract, on the basis of purchase of the 
wife ; then with Christianity comes in the religious 
sanction, which by 1076 had become so absolute that 
secular marriages were prohibited : with a strong turn of 
the tide of public opinion, the English Marriage Act of 
1653 treated marriage as a civil contract, to be solemnised 
before a justice of the peace ; till after a series of actions 
and re-actions, in our own day the civil and ecclesiastical 
solemnisation stand on an equal footing before the law. 
Closely similar has been the course of English society 
on the larger question of a National Church, which, soon 
after the introduction of Christianity, claimed an all but 
absolute conformity throughout the nation, practically 
maintained the claim for ages, and then was forced back 
to toleration, which has at last left it with a supremacy 
little more than nominal. This is not the place to discuss 


‘these subjects for themselves, but to show how the table 


before us, by its mere statement of classified events in 
chronological order, must force even the unwilling student 
to recognise processes of evolution in every department of 
social life. The writer of the present notice once asked 
an eminent English historian, a scholar to whom the 
records of medieval politics are as familiar as our daily 
newspaper is to us, whether he believed in the existence 
of what is called the philosophy of history. The historian 
avowed his profound distrust of, and almost disbelief in, 
any such philosophy. Now it may seem a simple matter 
to have tabulated the main phenomena of English social 
and political history in parallel columns, as Mr. Collier has 
here done under Mr. Spencer’s direction, but his tables 
are a sufficient answer to all disbelievers in the possibility 
of a science of history. Where the chronicle of individual 
lives often perplexes and mystifies the scholar, the gene- 
ralisation of social principles from the chronicler’s mate- 
rials shows an order of human affairs where cause and 
effect take their inevitable course, as in Physics or 
Biology. 

It may be objected, however, that summing up com- 
plex events in short headings, and arranging these in 
columns, is a rough and ready method often leading to 
erroneous inferences, and even liable to gross error. It 
is evidently in order to guard against this that Mr. 
Spencer follows the first part of his scheme by a second. 
Here, under their proper headings, the passages from 
standard authorities which vouch for the brief statements 
in the tables are given in full, and with references. This 
part of the work, much the largest in extent, is thus an 
elaborate historical commonplace-book, containing some 
thousands of selected quotations. Mr. Collier is on the 
whole to be congratulated on the completeness of his 
reading, and the discrimination with which he has chosen 
his passages. So much information, encumbered with so 


little rubbish, has never before been brought to bear on 
the development of English institutions. There is hardly 
a living student but will gain something by looking 
through the compilation which relates to his own special 
subject, whether this be law or morals, education or 
theology, the division of labour or the rise of modern 
scientific ideas. Of course it is very far from perfect, 
There are some actual blunders; a weak authority is 
often taken where a strong one was to be had; small 
matters are often put in, and large ones left out ; the want 
of notes leaves no opportunity of correcting an author's 
half-true statement. ‘Thus under the heading of Acces- 
sory Institutions, there is a good account of the Royal 
Institution and the Pharmaceutical Society, and a men- 
tion of the Russell Institution and the Swedenborg 
Society, but not a word of the Royal Society. An extract 
from the Pictorial History of England ascribes the 
system of Sunday Schools to Mr. Robert Raikes, of the 
Gloucester Fournal, about 1780, whereas their real in- 
ventor, Jonas Hanway, flourished at an earlier date. 
Again, under the heading of Religious Ideas and Super- 
stitions, various slips are to be noticed. It was natural 
enough that, years ago, Brand should, in his Antiquities, 
have considered the country rite of throwing toast to the 
apple-trees to secure a fruitful year as being a “ relic of the 
heathen sacrifice to Pomona;” but a modern reader 
quoting him, should never in Brand’s old-fashioned way 
have dragged in a Roman deity to account for a genuine 
English superstition. Just below this is the following 
sentence in brackets, and without an author’s name :— 
“The resistance of tides in the Wash caused by their 
meeting with the ebb-waters is called the Egar—one of 
the gods of the Scandinavian mythology.” This statement 
is misleading, and not the less so for having a real ety- 
mology hidden behind it. Our English word eagre, sig- 
nifying the “ bore” of an estuary, is Anglo-Saxon eagor, 
the sea, and its use merely asserts the plain fact that the 
sea runs up the channel. It is true that there is a corre- 
sponding old Norse word ewgir, the sea, and that this in 
Scandinavian mythology becomes the personal name of 
gir, the Sea-god. But it does not follow that our 
eastern counties’ word had ever any such mytho- 
logical notion attached to it. These happen to be the 
first weak points which struck the writer in glancing over 
a page or two in quest of errors. It is needless to con- 
tinue this critical process ona professed book of extracts ; 
enough has been done to show that the proper use of such 
a work as the present is not so much to furnish the scholar 
with complete second-hand ideas, as to indicate how the 
ideas lie and where they may be obtained first-hand. 

Mr. Spencer, out of the evidence amassed by the 
readers collecting facts under his direction, might have 
made an admirable treatise of the usual kind on the 
History of English Civilisation. No doubt, however, 
for years to come lectures will be delivered and articles 
written full of suggestive facts in the history of culture, 
which the initiated will recognise as borrowed from the 
unwieldy pages of this present atlas-like compilation. 
In the meantime, we may hope that Mr. Spencer’s 
scheme may be carried out through the whole range of 
savage and civilised life, and that his tables of develop- 
ment of culture (printed on one side of the paper as if in 
anticipation of such use), may be set up like maps on the 
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walls of classrooms. They are certainly to be compared 
with maps for the range and precision and correlation of 
parts with which they show their contents at a glance. 

E. B. TYLOR 


OUR BOOK SHELF 


Aus der Urzeit. Bilder aus der Schépfungsgeschichte, 
yon Prof. Dr. Karl A. Zittel, in Miinchen, Mit 78 Halz- 
schnitten. (Miinchen: Rudolph Oldenbourg, 1871-2.) 


TuIs is one of a series of popular works on Science 
entitled “Die Naturkrafte,’ that are being published 
at intervals by Herr Oldenbourg, of Munich. Prof. 
Zittel, in his preface to the present work, speaks of 
the vast influence which popular scientific _litera- 
ture is calculated to have upon the entire development 
of a people, and therefore insists on the great im- 
portance of diffusing, in an intelligible manner, ainong 
the people thoroughly correct notions of every science, in- 
stead of mincing down scientific truths until they lose all 
that is characteristic or informing. It is, perhaps, of far 
more importance that scientific books meant for the 
people should be as absolutely correct and as far ad- 
vanced as it is possible to be, than those intended for 
scientific men themselves, The latter can discover and 
reject the false or imperfect ; the former in their ignor- 
ance accept what is written as the truth, and the injury 
thus done is often serious in its consequences and may 
take a generation or Jonger toremedy. Popular scientific 
works, like’ school text-books of science, ought to be 
written only by those who are thoroughly masters of their 
subjects. ‘The book before us seems to us to be in this 
respect satisfactory. In a series of chapters, each 
corresponding mainly with one of the great geological 
periods, the author endeavours to present a series of 
pictures of the gradual development of our earth, mainly 
with reference to the life which it supports. He seems to 
know his subject well in all its aspects, and presents in an 
interesting and intelligible way the latest results of geolo- 
gical research, with the conclusions derived therefrom by 
the most advanced thinkers. The illustrations are very 
good, and the work as a whole is a good specimen of a 
popular scientific treatise. 


LETTERS TO THE EDITOR 
[ The Editor does not hold himself responsible for opinions expressed 
by his correspondents, No notice is taken of anonymcus 
communications. } 
Remarkable Phenomena 

Ir may be within the memory of some of your readers that 
between the 15th and 20th August, 1868, a succession of waves 
reached Sydney, and were recorded by the seif-regisiering tide- 
gauge. The average interval between the waves was about 25 
minutes, and the greatest oscillation 34 inches, measuring from 
the crest vf one wave to the hollow of the next. It was thought 
at the time that they were earthquake phenomena. 

A similar visitation has just reached us, but it was not so 
marked in its character. The self-registerinz tide-gauge shows 
that the disturbance began during the afternoon of the 15th, and 
attained its maximum between 1 A.M. and 4 A.M. of the 17th, 
the gieatest oscillation, amounting to 5 inche-, occurred between 
3-15 A.M. and 3.33 A M. o: the 17:h, the average interval of the 
waves at this time was 25 minutes, but the average of 20 between 
8 P.M. and 5.30 A.M. was 28 minutes. The waves cannot be 
traced beyond the 18th. 

On the afternoon of the 16:h we had a thunderstorm, during 
which the barometer was very unsteady, and the barograph 


interval of the 5 most conspicuous of the barometer curves or 
waves between 5.40 P.M. and 7.30 P.M. is 25 minutes ; the largest 
oscillation was 0’045 in. of mercury, equal to about 6 inches of 
water. Just before daylight on the morning of the 17th several 
fine meteors were seen to N.E., but the observer who reported 
them to me did not make notes of particulars. At Newcastle, 
which is a port 60 miles north of Sydney, I have another self- 
registering tide-gauge, which recorded a disturbance similar to 
the Sydney one ; it began on the afternoon of the 15th and was 
greatest between 8 p.M. of 16th and 7 A.M. of 17th ; the greatest 
oscillation, 9 inches, occurred between 12.15 A.M. and 
12.30 A.M. of 17th, and the average interval of all the waves 
from 8 P.M. to 5.3 A.M. of 17th, amongst which are several that 
only occupied 5 minutes, and look like double oscillations, is 20 
minutes. 

Struck by the circumstances that both sets ot waves, though 
separated by an interval of 5 years, occurred in August, I deter- 
mined to examine all the tide-gauge sheets since 1866, when the 
instrument was set up, and was surprised to find a repetition ot 
it every year, the amounts were too small individually to attract 
notice, but are nevertheless unmistakable, the periods are as 
follows :— 

1866 August 9th to roth, and again 15th to 21st. 


5th ,, 13th, very marked from 9 A.M to midnight 
of 12th, 
1868 ,,  15th,, 20th, remarkable (see beginning of this 
letter). 
1869 ,, 17th, 
1870 ,,  12th,, 22nd, marked from 5 P.M. of 17th to 4 P.M. 


of 18th, 

oth ,, roth and 2oth to 21st. 

1872 ,, Joth,, 13th. 

1873 ,,  15th,, 18th, as recorded in this letter. 

It is not easy to believe that earthquake phenomena will recur 
with such regularity, and we must seek another cause depending 
it would seem on the earth’s annual motion, and to a certain ex- 
tent affecting air and ocean alike. 

It would be premature to express a decided opinion without 
further investigation, which I have not had time to make yet, but it 
seems very probable that the August meteor stream through or near 
which the earth passes about 1oth August may be the cau-e. It 
will be observed that even ia the few observations given above 
there are indications of a five-year period ; for the double dis- 
turbance of 1866 is reproduced in 1871, and the great disturbance 
of 1868 is followed by a similar one in 1873. 


Sydney Observatory, Aug. 23 H, C, RussELL 


Periodicity of Rainfall 


I po not altogether agree with Governor Rawson when he 
says, in his intere.ting letter in NATURE, vol. viii. p. 245, that 
** the experience of Barbados is opposed to the theory broached by 
Mr. Meldrum and Mr. J. N. Lockyer.” On the contrary, I rather 
think that Mr. Rawson’s figures support the theory. He has 
taken 1846 and 1871 as middle maxima years (in my first paper 
I also took 1848), whereas 1849 and 1872 are probably more 
correct. Making this slight aiteration, we get, according to 
Mr. Rawson’s statistics :— 


Years. Rain. Sums. 
In. In. 
1848... ... 63°77) 
Min. 71856 ... ... 48°49 ave, 
1857... 60°90 


sheets show some peculiar curves ; strange to say, the average 
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Years. Rain. Sums. 
In. In. 
1866 ... ... §9°68 
Min. {1867 ... ... 69°93 
4660 
«. 
Max. {1072 ... 48390) . 154°85 
«. 
Grouping the results we obtain :— 
Rain in Rain in 
Max. Years. Min. Years. 
18442 163°67 
187°95 186°70 
154°85 174°21 
527°22 524°58; showing an ex- 


cess of 2°64 in. on the maximum side. 

The quinquennial periods, as far as they admit of comparison, 
give also an excess in favour of the maxima years. 

The heavy falls in 1844 and 1855, and the comparatively small 
fall in 1872, are apparently opposed to the theory; but it 
should be borne in mind that rainfall is grea:ly affected by local 
causes, and that to reveal the effects of a weaker but more 
general cause we must, as far as possible, eliminate chance, by 
comparing the total falls in maxima and minima periods. Tried 
by this preliminary test, the experience of Barbados can scarcely 
be said to be opposed to the theory. 

My main object, however, is to draw attention to some dis- 
cordances between Mr. Rawson’s figures and those given by 
Mr. Symons in NATuRE (vol. vii. p. 143) ; for until this dis- 
agreement be explained, there will be considerable uncertainty 
respecting the rainfall of Barbados. The following table will 
show where the two statements are at variance :— 


Years. Rain. Rain. 
(Mr. Symons.) (Mr. Rawson.) 
Min. 74°5 163°7 74°45 163°79 
1845 43 91 
Max. 158°3 63 77; 164°64 
53°0 52°77 
1855 735, 77°31 ) 
Min. 170 7 48°49 186 70 
90 
Max 60°4; 186°6 57°91 ¢ 187°95 
1861 73°82 


The greatest differences are in 1847, 1855, and 1857, and 
amount (for these three years alone) to 19°4 in. 

It is worthy of remark that both statements show an excess on 
the side of the maxima years ; Mr. Rawson’s of 2:2 in., and Mr. 
Symons’s of 10°5 in. But how did such great differences arise. 

A remark made by Mr. Rawson may explain the matter. He 
says ‘‘ the average of the island for twenty-five years, from 1847 
to 1871, is 57°74 inches, based upon the mean of three stations 
ja 1843, and increasing to 141 in 1871.” Now it would be use- 
ful to know how the mean yearly rainfalls were determined. Is 
the fall given for 1844 (74°45 inches) a mean of the falls at three 
stations, and the fall for 1872 (48°39 inches) a mean of the falls 
et 141 stations? If so, and if the other yearly means were simi- 
larly obtained, Mr. Symons may not have taken the same 
rumber of stations as Mr. Rawson. Yearly means thus deter- 
roined would not of course be comparable, for even in a small 
island the rainfall varies greatly according to locality. The rain- 
fall in maxima and minima sunspot years cannot be fairly com- 
pared except by taking the same number of gauges and the 
same stations ; and it is desirable that the falls in the intervening 
years should be given. 

** Assuming that sunspots affect all parts of the globe equally, 
and that periodicity prevails in all a/ike,” Mr. Rawson, with the 
above experience of Barbados before him, is ‘led to the con- 
clusion that it was ‘chance alone’ that led to the coincidences 
noticed by Mr. Symons.” Now the theory makes neither of 
these assumptions. It assumes that there is a sunspot periodicity ; 
that this periodicity implies a secular variation of solar heat and 


radiation ; that, therefore, there is a corresponding periodicity of 
temperature, wind, and rain on our earth; but that, from 
various counteracting causes, the observations at some stations 
will not show a periodicity, while those at a large ma. 
jority of stations, and a mean of all the observations, will 
do so. Inshort, with respect to rain, the theory assumes that 
the annual fall over the globe is subject to a variation, cor. 
responding with the sunspot variation, but that from disturbing 
influences, local exceptions must be expected, Granting, there- 
fore, that the rainfall of Barbados is opposed to the theory, I do 
not think it follows that the favourable experience of the British 
Isles must be owing to chance alone ; for that experience is what 
theory leads us to expect, and it is much more extensive both as 
to time and space than the experience of Barbados. If England 
and Barbados were the whole globe, the theory would he well- 
nigh proved, as far as observation goes; for, according to Mr, 
Symons’s Table 1, there was not, from 1815 to 1864, a single 
exception to the rule that more rain falls in the maxima years ; 
and if we take the aggregate falls for England and Bar- 
bados from 1843 to 1873, it will be found that there was a large 
excess on the maximum side. 

I have now examined 93 rainfall tables from various parts of 
the globe. They are all I have as yet been able to procure, and 
they have been published in extenso, so that the evidence they 
afford may be scrutinised. That evidence is such that if no rain 
at all had fallen at Barbados in the nine principal maxima years 
since 1843, and the rainfall in the nine minima years were to be 
put in the other scale of the balance, there would still be a large 
surplus in favour of the theory. Up to the present time the 
more numerous the observations, the stronger the evidence. Still 
I shall be prepared to abandon the theory whenever a prepon- 
derance of undoubted facts may be brought against it. But I 
see no prospect of this, for the rainfalls of England, Scotland, 
the Continent of Europe, India, Africa, America, and Aus- 
tralia, as far as they have yet been examined, sustain the 
theory. C. MELDRUM 

Mauritius, Sept. 15 


Dr. Sanderson’s Experiments and Archebiosis 


Dr. SANDERSON has strangely misunderstood the wording of 
my le‘ter which appeared in NATURE on the 9th inst. Any one 
may see that I did not challenge him to ‘‘ deal” with my main 
proposition ‘‘that Bacteria are capable of arising in fluids inde- 
pendently of living reproductive or germinal putticles.” ‘That 
position was merely alluded to by me in order to show the 
relevancy of the question which I asked Dr. Sanderson : and the 
question itself was—‘* Whether he still believes that Bacteria are 
killed by a temperature of 100° C. in fluids; and if not upon 
what grounds he has changed his opinion ?” 

Whilst tacitly declining to answer this question, Dr. San 
derson now says, ‘‘1 hope that Dr. Bastian will allow me 
to decline to enter on the general question.” But it is pre- 
cisely because Dr. Sanderson has distinctly expressed himself 
upon the general question both at the late meeting of the British 
Association and in your columns (NATURE, vo!. viii. p. 181), 
that I feel he may, both from a moral and from a scientific point 
of view, be called upon to reply to the question above quoted. 

The need that Dr. Sanderson should express the grounds 
of his opinion concerning the death point of Bacteria in heated 
fluids is further shown by Mr. Ray Lankester’s communication 
in last week’s NATURE, in which he says, ‘‘ Dr. Sanderson does not 
believe that there is a definite relation between the precise tem- 
perature to which the infusion is exposed and the destruction of 
Bacterian contamination.” Now if this is really Dr. Sanderson’s 
present opinion, it may not inappropriate'y be asked whether it 
Is an opinion based upon definite evidence or whether it is a mere 
surmise? I say the question is not inappropriate because, as 
Dr. Sanderson will recollect, I have heard from his own lips, 
since his return from Bradford, that he has made no defi- 
nite observations upon the subject, and that be is quite 
unprepared to question the truth of the experimental evidence 
which I have recently brought forward (Proceed. of Royal 
Society, Nos. 143 and 145) showing that Bacteria are killed 
in fluids which have been raised for five minutes to a tempe- 
rature of 60° C. (140° F.)* 

Dr. Sanderson previously supposed that Bacteria were in- 
capable of appearing and rapidly multiplying in certain fluids 


* I should have hesitated about referring to what has passed in conversa- 
tions between Dr. Sanderson and myself, if he had not set the example 
both in your columns (NATUuRE, vol. viii. p. 181) and in a discussion at one 
of the meetings of the Society 
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raised to 100° C, and subsequently protected from contamination. 
He has been convinced that his supposition on this subject was 
erroneous, And since this period, whilst I have been careful to 
undertake fresh researches concerning the death point of Bacteria, 
he has been content to rest in the stage of mere supposition on 
this most important point, and is now, as it appears, quite un- 

repared to question the truth of my assertion that Bacteria are 
killed at 60°C. It is right that the public should know this, 
and I only regret that Dr. Sanderson himself cannot be induced 
to inform them as to the real extent of his knowledge upon 
this part of the subject. 

H. CHARLTON BASTIAN 
University College, Oct. 20 


Foreign Orders 


THE acceptance and refusal of foreign orders by British 
subjects has hitherto been universally misunderstood. The exist- 
ence of the Queen’s Regulations, which you have reprinted in your 
columns (vol. viii. p. 481), prohibiting the receipt of these orders 
without special permission, must, after the discussion which took 
place in the House of Commons during last session, surprise 
many of your readers, who will naturally ask why regulations so 
stringent and so habitually disregarded, have been either kept 
entirely private in the Foreign Office, or, if published, have never 
been followed up. As it is, I will venture to say that not one 
out of some hundreds who have received foreign orders are aware 
of the prohibition or have any obvious means of becoming aware 
of it. Announcements of the presentation to British subjects 
(and it is assumed acceptance of by them) of such orders habi- 
tually appear in the most conspicuous type of the most widely 
circulated papers, but never a hint on the part of the Foreign 
Office that the recipients are violating Her Majesty’s rules, as 
drawn up by itself and signed by the Secretary of State for 
Foreign Affairs. 

Such being the case, it is somewhat singular that the Foreign 
Office should issue regulations approved by Her Majesty, forbid- 
ding British subjects to accept or to wear foreign orders and 
their decorations, except in the very rare cases in which Her 
Majesty's permission is obtainable, and yet take no steps through 
its agents at foreign courts to instruct the habitual givers that 
Her Majesty not only disapproves of their action, but requires 
of her subjects to tell them so in the most ungracious of all 
ways, namely by refusing to accept their favours, and returning 
the tokens thereof. 

Surely if the prohibition to accept is wise and good (and I 
am the last person to doubt Her Majesty’s wisdom) the obvious 
course for the Foreign Office to pursue is to inform all foreign 
Sovereigns of the fact, and instruct British subjects to transmit 
any orders that they may receive or have received to the Foreign 
Office to be returned to the sovereign who sent them, if the ser- 
vices of the recipient are not of such a nature as to enable him to 
obtain permission to accept them. 

Into the merits of the prohibition I am not disposed to 
enter at much Jength. That foreign orders are comparatively 
valueless in themselves is generally admitted ; and it is well un- 
derstood that not a few are to be had for the asking by men of real 
or supposed eminence, and others by solicitation from men of no 
eminence at all, or of doubtful eminence. It would surpr:se your 
readers to know how many of these orders there are in the pos- 
session of their countrymen, whose habitual disregard of such 
honours leads them in most cases to toss them into a drawer and 
say nothing about it to any one but their wives, who think they 
would suit their necks better than their husbands’ long-tailed coats. 

Some few (very few) no doubt have a definite scientific or 
literary value ; but so long as the British public are entirely ig- 
norant of this value, they will be held in no higher estimation 
than the others, nor do I see any way by which the value 
of a foreign order could be made known and recognised, or by 
which the title of the recipient to wear it could be appraised 

I believe that it is to the rarity of British orders that any 
desire to obtain foreign ones is mainly due. Had we more, or 
none, their value would diminish or expire; as, however, I am 
not prepared to propose either the restriction or multiplication 
of British orders, a third alternative might be suggested to the 
Foreign Office, and that is the command to wear them if accepted ; 
which would result in a display in our soireés and assemblies of 
which men of eminence would be heartily ashamed, and lead to a 
petition for relief, that would be followed by an abandonment of 


Mr. Forbes on Mr. Mallet’s Theory of Volcanic 
Eruption, 


I Do not intend to depart from my purpose, as stated in my 
last (NATURE, vol. viii. p. 485), to have done with further contro- 
versy. I must, however, beg your permission to correct a state- 
ment as toa matter of fact which constitutes the prominent 
feature of Mr. D. Forbes’ letter on the above, and which is 
published in the last number of NATURE. 

Mr. Forbes says, and begs your readers to remember that his 
remarks [namely, in his original review of my translation of 
** Palmieri”’] were altogether directed to the assertions contained 
in my introductory sketch, and not comments upon my theory of 
volcanic energy—of which Mr. Forbes now says we, viz., he and 
your readers, as yet know little or nothing. That is to say, 
nothing beyond what is given in the abstract in the Proceedings 
of the Royal Society and in my Introduction to Palmieri. 

Mr. Forbes’ review (NATURE, vol. vii. p. 259) which called forth 
this correspondence, was no doubt confined to my translation of, 
and introduction to, ‘*‘ Palmieri’s Vesuvius,” &c. But in that 
same introduction was contained a sketch of my theory of vol- 
canic energy—upon which Mr. Fores deemed himself war- 
ranted to make his sweeping condemnation—that it was not 
probable that this hypothesis will receive the adhesion of either 
chemist, mineralogist, or geologist. 

If this were not a commeat upon my theory of volcanic 
energy I know not what a comment means. 

My complaint has been that it was a com nent condemnatory 
—based on erroneous as well as inapplicable premises—and 
made at a time when, as Mr. Forbes himself in his last admits, 
he knew very little about that theory, as fully expounded in my 
paper in the Phil.;Trans, RoBERT MALLET 

Oct. 28 


Settle-Cave Report 


I HAVE just read with considerable astonishment Mr. Tidde- 
man’s letter (NATURE, October 23) relating to an abstract which 
I never saw till to-day, and for which, therefore, I am not 
responsible. The whole question of the antiquity of cave- 
deposits as well as thatof those in the Victoria Cave, in parti- 
cular is treated in my work on “ Cave-Hunting,” shortly to be 
published, and therefore I see no reason for entering into any 
argument based on the distribution of the Pleistocene Mammalia, 
or to depart from my rule of not entering iato a controversial 
correspondence. W. Boyp DAWKINS 

Owens College, Manches‘er, Oct. 24 


The Oxford Science Fellowships 


I WRITE to confirm Prof. Clifton’s letter (in the last number 
of NATURE) respecting Mr. Perry and Oxford Scieace Fellow- 
ships. Nothing, it seems to me, can be more conclusive than 
the way in which Mr. Perry’s letter has been answered, Any 
remark further of mine on this point would be superfluous. 

I will only say that, in the practical part of the examination, 
no subject cou'd have been chosen better fitted for giving per- 
fectly fair play to all concerned. If it were possible to imagine 
that any advantage was given, it was, by the choice of the 
subject, given to those who were unacquainted with the Univer- 
sity laboratory. 

In conclusion—far from being looked on as an unwelcome 
intruder, I met with from all, whether candidates or examiners, 
the most generous courtesy and kindness. 

Cambridge, Oct. 24 THE CAMBRIDGE B.A, 


ProFeEssor CLIFTON cannot have considered what a great 
mistake I have been the victim of, or he wou'd not in his 
hastily written attempt to defend the general science arrange- 
ments at Oxford, have forced me to the following explanation. 
He knows that I stated my case fairly, and he might surely have 
given credit for this whilst letting us have the beaefit of his later 
information. 

1. I have not at hand a copy of my letterto the Warden. I 
am quite sure that I told him I was a graduate of the Queen’s 
University in Ireland. The Warden simply directed me to the short 
notice in the 7imes (afterwards given in your columns), said that 
the election would not be limited to graduates of Oxford, and 
would altogether depend on the results of the examination held 


the practice of giving by the powers that be. D.C.L. 


at Merton on Oct. 7. I thought this letter perfectly satisfactory 
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as to my eligibility, as did several Oxford graduates to whom it 
was’shown. I shall presently refer to Prof. Clifton’s ‘* warning.” 

The examination was to begin on Oct. 7, at9A.M. On pre- 
senting myself, a gentleman whose name I do not know, told me 
that the Physics papers would not be given out before Oct. 10, 
that if I felt inclined to work the paper given to candidates for the 
Mathematical Fellowship 1 might do so, and credit would be given 
for Mathematics in the event of two men being equal in the Physics 
examination. I shall not comment on this promising arrange- 
ment, or on the fact that the candidates for the Physics fellow- 
ship had not till then heard of the Mathematical paper. Our 
informant told me that there were grave doubts as to the eligi- 
bility of outsiders. He certainly gave me to understand that these 
doubts extended to a// who were not Oxford graduates. I understood 
that some Cambridge men had presented themselves also ; that 
the question ..t our eligivility was about to be settled with the 
Registrar of the University, and that if I calied on the Warden 
between four and five in the afternoon (the time mentioned in the 
original notice) he would be provided with the results of the 
deiiberations. 

At 4.30 I found the Warden about to go away somewhere. I 
had an audience of avout two minutes ; was asked what Coliege 
I belonged to (meaning in Oxford).—Not an Oxford man, I 
answered.—Then he was afraid I was ineligible. I then in- 
formed him that I was the graduate of the Queen’s University, 
to whom he had written in June. I suppose he had very little 
time for apologies, but he let me know, before leaving, that he 
had misinterpreted the results of some late commission when he 
wrote in June, and that I need have no hope. 

I have stated the grounds for my former general statement. 
If Prof. Clifton is certain that graduates of Dublin and Cam- 
bridge are eligible, we must rely on his information being most 
correct, but 1 am troubled to know who is answerable for my 
being left in ignorance until now, and if anybody knows whether 
elections are never made of men who would really be ineligible 
by the laws of the University. 

2. He insinuates a deception on my part, in not mentioning 
his ‘‘ warning.” I take it that Prof. Clifton has partly forgotien 
the matter of which he speaks. I wrote to him for leave to in- 
spect the Physical Laboratory at Oxford, not certain that he was 
one of the examiners, but aware that he had charge of that in- 
stitution and that the examination mst be held there (see 3). I 
Gid not speak of my eligibility. 

There is no doubt about the fact that great difficulties are 
thrown in the way of outsiders, but I should have been wrong if 
I had laid any biame on Prof. Clifton for taking the only course 
open to him. ‘The case is simply this : according to the present 
Physics arrangements at Oxtord, outsiders preparing for the 
October Fellowship examination at Merton couid not without 
giving the greatest imaginable trouble to Prof. Clifton get any 
opportunity of inspecting the apparatus. 

After stating that he was unable to afford me the desired oppor- 
tunity, he asked if I had ascertained about my eligibility, inform- 
ming me that the warden or sub-warden was the proper person 
to apply to. I immediately wrote that J had already made such 
an inquiry, stating the result. 

I now infer that he, after receiving my letter and aware that I 
had made the proper inquiries, allowed both the Warden and 
myself to remain in ignorance of the grievous mistake. On re- 
ceiving no answer I elt perfectly certain that the information 
received from the Warden was correct. 

When I last wrote to NATURE I feit grateful to Prof. Clifton 
for his inquiry, incomplete and worse than useless ‘‘ warning ” as 
it had been. Surely no one will think that I had any rignt to 
introduce his name. 

3. He says it was by no means certain that the Practical 
Physics examination would be held in the Physical Laboratory. 
Will he assert that in any one of the nineteen colleges of which 
he speaks, or in the nineteen collectively there is apparatus for 
conducting such an examination ? 

He wonders why it should be necessary to inspect the parti- 
cular apparatus to be employed in the examination. I do not 
know if Prof. Clifton was really one of the examiners for the 

fellowship, but surely he cannot have thought about the matter 
without being aware of the immense importance ot a previous 
acquaintance with the apparatus such as Oxford men are sure to 
have. I heard by accident in July that there was no delicate 
apparatus, nor were proper arrangements made for exact experi- 
ments in Sta ic Electricity. Can Prof. Clifton not understand 


_ that to an outsider such information might be of the greatest im- 


portance, 


** What arrangement of ates stand is there for measuring 
wave-lengths?” ‘Is there a Soleil’s instrument for measuring 
the angle between the axes in biaxial crystals?” ‘* Will the 
arrangements for observing deflections of a needle enable us to 
employ the logarithmic decrement?” These questions and a 
hundred others as important were constantly distracting me 
during the four months of preparation. 

My letter to Prof. Clifton was, I believe, modest, and showed 
my respect for him asa man who had done a great work in his 
attempt to create a Physics School at Oxford. My request 
was not ‘‘unreasonable.” I did not know that his presence 
was necessary during an inspection of the Physical Cabinet or 
the University. I maintain too, that he has no right to assert 
that I must feel very uncertain about my own practical know- 
ledge. 


London, Oct. 28 JOHN PERRY 


Simple Diffraction Experiment 


THE apparatus for this experiment consists of a slit and a 
grating. A slit may be made by ruling a line on a piece of 
smoked glass. The grating is made by slightly greasing the 
thumb and forefinger (there is naturally sufficient on the hot and 
moist hand), and by drawing a piece of clean glass through them 
so as to obtain alternate parallel light spaces and greasy lines on 
both sides of the glass; out of severai trials a grating may be 
made which when used in the following manner will give very 
pretty results. 

The grating being placed close to the eye, the slit (with its 
direction parallel to that of the lines on the grating) is held up 
before some bright light, as of a candle, and iooked at, as if the 
grating did not exist. Very beautiful and numerous spectra may 
then be seen ranged on each sive of the slit. 

The vitreous surface of window glass does not seem to give 
such good gratings as a worked and polished surface, as for in- 
stance that of a weak spectacle lens. 

Oxford H. L. 


Publication of Learned Societies’ Transactions 


In NATURE, vol. viii. p. 506 Mr. Robrs wishes that our learned 
societies would publish their papers separately. I have urged this 
before in NATURE, but unsuccessfully. With Cransactions such as 
those of the Royal Society, the present system is almost an ab- 
surdity, for papers on most incongruous subjects are bound up 
together, and the cost is too great. When once a paper is 
printed, the Council seem to think that there is nothing more to 
be done, and do notin any way try to make the work known. 
All papers should be sold separately as cheaply as possible, and 
on publication, should be advertised in the scientific journals, 

If this were done, we should not have men like Prof. Sylvester 
writing as follows :—‘‘ I owe my thanks to M. Radau and the 
editor of the Annals of the Ecole Normale Superieure for 
having been at the pains to disentomb the little known conclu- 
sions contained therein from their honourable place of sepulture 
in the Philosophical Transactions.” W. B. Gipss 


EXAMINATIONS OF THE SCIENCE AND ART 
DEPARTMENT IN BIOLOGY 


‘THE syllabus of the Biological subjects in which ex- 


aminations are held by the Science and Art Depart- 
ment, has undergone considerable modifications in the 
edition of the Directory which has been recently issued. 
Animal Physiology, Elementary Rotany(including Flower- 
ing Plants only), are subjects which at present appear to 
be best adapted for the purposes of school instruction. 
They stand, therefore, in no necessarily logical relation to 
the other two which are grouped together under the head 
of General Biology. These involve the use of the com- 
pound microscope, and some amount of microscopic 
manipulation. They are therefore better fitted for rather 
more advanced, or at any rate, older students than the 
first stages of the subjects first mentioned. 
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The two subjects included under General Biology have 
acommon first or Elementary stage. After passing this, 
the candidate may proceed at choice, either with the 
zoological or the botanical side. 

The following extract from the syllabus will show how 
this arrangement is intended to work, and will afford the 
best idea of the direction which the examination is likely 
to give to elementary biological study. It does all that a 
written examination can do to encourage practical work, 
and discourage the prevalent habit of cramming from 
text-books :— 


Supjects XVI. AND XVIIL—GENERAL BIOLOGY 
First Stage or Elementary Course 


Questions will be confined to the following subjects with which 
the candidate will be expected to show practical acquaintance. 

1. The form and size; the results of optical, chemical, and 
mechanical analysis; the mode of growth and multiplication ; 
the conditions of life; and the results, direct and collateral, of 
the living activity of Zorula, Protococcus, Amaeba, Bacterium, 
and of the colourless corpuscles of the blood of man. 

2. The structure and mode of growth of Penicillium ; its mode 
of multiplication ; the development of Zyphe and mycelium from 
conidia; the conditions and results of the living activity of this 
mould. 

3. The structure and mode of growth of Chara; the differ- 
entiation of axis and appendages, of nodes and internodes ; the 
structure and arrangement of the nucleated cells of which the 
body of this plant is composed. The process of cell-division and 
its laws ; protoplasmic movements ; Chlorophyll ; asexual propa- 
gation; sexual propagation. Development of the pro-embryo 
and of the embryo. 

4. The structure and mode of growth of a Fern. The differen- 
tiation of cells into tissues. Epidermis, parenchyma, fibres, 
ducts, spiral vessels. The Frond as a respiratory and ali- 
mentary organ; air-passages; stomata. Asexual multipli- 
cation. Sporangia and spores. Development of spores ; 
structure of the Prothallium. Structure and functions of Arche- 
gonia, Antheridia and Antherozoids, Development of the 
embryo. 

5. The anatomy and physiology of a flowering-plant, with 
especial reference to the morphology of the stem and root. 
Leaves and their modifications, The structure of pollen and 
ovule. The process of impregnation and the development of the 
embryo. The resemblances and differcnces between flowering- 
plants and ferns. 

6. The anatomy and physiology of the frog. The general 
disposition of the parts of the body, and the plan of structure 
characteristic of the frog as a vertebrated animal. The structural 
characters of the tissues of which the body is composed and 
their ultimate resolution into nucleated cells. 

The physiological properties of the tissues. 

The form and structure of the chief organs and the modes in 
which their functions are performed. 

, The development of the embryo and the metamorphoses of the 
arva. 

7. The anatomy and physiology of the freshwater Polype. 

8. The anatomy and physiolozy of the Lobster or Cray-fish. 

g. The anatomy and physiology of the fresh-water Mussel. 

10. The anatomy and physiology of 1e Sea-anemone. 


Second Stage or Advanced Cou, * of Subject XVI. 
(Division of Animal Morphology and Physiology. ) 


Questions may be set in all the topi-s enumerated under the 
first head, and in addition on :— 

The leading facts relating to the anatomy and physiology of the 
skeleton, of the brain, and of the cerebral nerves ; of the organs 
of the higher senses ; of the alimentary, circulatory, respiratory, 


renal, and reproductive apparatus, in the Lamprey, in an osseous. 


fish (Pike or Cod), bird (Pigeon, Fowl, or Duck), in a quadru- 
pedal mammal (Sheep, Rabbit, Dog, or Cat,) and in Man. 

2. The morphology of the vertebrate skull and limbs, as 
exemplified by the Vertebrata already mentioned, and by the 
Dogfish, Horse, Bat, and Porpoise. 

3. The general outlines and process of the development of 
the chick within the egg. 

4. The characters of the orders of the Vertebrata. 

5. The broad facts relating to the geographical and geological 


6. The anatomy and physiology of insects, as illustrated by 
Blackbeetle, a Bee, a Butterfly, and an Aphis. 
7. The anatomy and physiology of an Ear hworm and of a 
Leech. 
8. The anatomy and physiology of a Fluke and of a ‘Tape- 
worm, and the history of their development. 
g. The anatomy and physiology of the Rofifera and of the 
Polyzoa. 
10. The anatomy and physiology of a Sea-urchin (Zchinus) 
and the history of its development. 
11. The anatomy and physiology of a Snail and of a Whelk, 
and of a Cuttlefish, Squid, or Octopus. 
12. The morphology of the Hydrozoa. 
13. The anatomy and physiology of the Zzfusoria. 
14. The anatomy and physivlogy of sponges, Foraminifera 
and Radiolaria. 
Honours. 

In this examination questions will be set at the discretion o 
the Examiner, who will have regard to the state of Zoologica 
teaching in the country and the means of acquiring information. 


Second Stage of Advanced Course of Subject X VII. 
(Division of Vegetable Morphology and Physiology. 
Questions may be set in all the topics enumerated under the 
first head, and, in addition, on— 
1. The principal modificatious in the minute anatomy of the 
axis in flowering plants, 
2. The nature of the parts used for support in climbing plants. 
3. The various modes of agamogenesis in flowering plants. 
‘4. The leading facts in the development of the parts of a 
flower, including that of the pollen, ovule embryo sac, endo- 
sperm (albumen), and embryo. 
5. The morphology and relations to one another of the parts 
of the flower and fruit throughout the classes Dicotyledons and 
Monocotyledons, more especially as exemplified in the following 
genera :— 
Ranunculus, Nymphzea, Capsella, Viola, Stellaria, Malva, 
Geranium, Ilex. 

Eunonymus, Vicia, Rosa, Saxifraga, Lythrum, Epilobium, 
Anthriscus. 

Lonicera, Senecio, Campanula, Erica, Solanum, Plantago, 
Lamium. 

Polygonum, Urtica, Viscum, Fagus. 

Orchis, Iris, Potamogeton, Allium, Arum, Lemna, Typha. 

Carex, Triticum. 

6. The various adaptations by which cross-fertilisation is 
effected in Flowering plants. 

7. The modes by which seeds are diffused. 

8. The broad facts of the geographical distribution of Flower- 
ing plants. 

9. The distinctive characters and origin of the Arctic-alpine 
flora, and the floras of oceanic islands, 

10. The morphology and physiology of the vegetative and 
reproductive organs in Pinus, Taxus, and Juniperus, 

11. The geographical and geological distribution of the genera 
of Gymnosperms. 

12. The morphology and physiology of the vascular crypto- 

ams, more especially with reference to the following types :— 

Selaginella, Pilularia, Lycopodium, Equisetum, Polypodium, 

Lastrea, Osmunda. 
13. The morphology and minute anatomy of the Carboni- 
ferous Lycopodiacez. 
14. The morphology and physiology of Mosses and Liverworts 
as exemplified by Polytrichum (or Funaria) and Marchantia. 
15. The morphology and physiology of Alge as exemplified 


Fucus, Ceramium, Saprolegnia, Spirogyra, Closterium, Ulva, 
Volvox, Protococcus, Palmella, 
16. The modes of reproduction in Fungi as illustrated by— 
Agaricus, Peziza, Penicillium, Peronospora, Mucor, Uredo, 
Saccharomyces (yeast). 
17. The processes of plant nutrition, comparing also their 
modifications in Fungi, Neottia, and different parasitical plants. 
18, The ash constituents of plants and their distribution in th 
tissues. 
19. The influence of heat and light upon plants. 
Questions at the discretion of the examiner, who will have 
regard to the state of botanical learning in the country, and the 


‘distribution of the Vertebrata. ; 


means of acquiring information. 
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ON THE SCIENCE OF WEIGHING AND 
MEASURING, AND THE STANDARDS OF 
WEIGHT AND MEASURE * 


VII. 
WEIGHING AND MEASURING INSTRUMENTS, AND 
THEIR USE 


"THE instrument universally used for weighing is the 
balance, with its various modifications, It serves to 
determine the weight of bodies by comparison with a 
body of known weight, such as a standard weight. The 
simp st form of balance is a beam made to vibrate upon 
a centre or axis of motion, with pans hanging from the 
extremitics of the two arms of the balance. These two 
pans hold the bodies compared, and their equality or 
difference of weight can thus be determined. 

Balances are of two kinds:—1. Ordinary balances 
with equal arms, which have the beam suspended by the 
middle. If an equal-armed balance is accurately ad- 
justed, so that the beam is exactly horizontal when the 
pans are empty, the beam will also be horizontal, and the 
balance will be in equilibrium when equal weights are 
placed in the pans. 2. Balances with unequal arms, in 
which the beam vibrates upon the centre of motion placed 
more or less near one of the extremities. In both of these 
kinds of balance the beams are levers of the first order, 
the fulcrum upon which the beam vibrates being placed 
between the power and the weight, that is to say, between 
the extremities of the beam which support the bodies 
compared. On the principle of the lever, the power of 
any weight to move a balance is proportionately greater 
according as the part of the beam which supports that 
weight is more distant from the fulcrum or centre of 
motion of the balance. Hence it follows that the power 
of the weight to move a balance is in a ratio compounded 
of the weight itself and of its distance from the centre of 
motion of the balance. A multiplying or proportionate 
balance may consequently be constructed for determining 
the weight of a body placed in the pan suspended from 
the shorter arm of the bearer, and required to be equal 
to any multiple of a given unit weight placed in the pan 
suspended from the longer arm of the beam, termed 
the weight pan. For this purpose, if the beam be divided 
into, say three equal parts, and the centre of motion be 
placed at the first division, one pound placed in the 
weight pan will form an equipoise with two pounds placed 
in the other pan, and so on. This principle is greatly 
extended in larger weighing machines by lengthening the 
longer arm, through the use of compound levers, so that 
one pound can be made to form an equipoise with 100 
pounds or more. 

The ancient Roman balance is perhaps the earliest form 
of a well-constructed multiplying balance, and corre- 
sponds with our modern steelyard. It has been remarked 
by Sir Gardiner Wilkinson that no instance has been 
found of the existence of the steelyard before the Roman 
era. But the principle of its construction was in use 
amongst the ancient Egyptians, who ascertained the 
weight of articles suspended from different parts of a 
scale beam by means of a heavy determinate weight 
placed in one scale. The Roman balance consists of a 
determinate weight attached to the longer arm of the 
beam, and made to traverse along a number of divisions 
marked upon it. The multiplied power of the traversing 
weight when resting on the several sub-divisions, as they 
increase in distance from the centre of motion, is indi- 
cated by corresponding figures upon the graduated beam. 

The following figure (\1aken by permission from the 
“Imperial Journal of Art,” vol. i. p. 85) represents an 
ancient Roman balance of an elegant form, found at Pom- 
peii, and in use A.D. 77. It is described as having the 
graduated divisions on the longer arm of the beam marked 


* Continued from p. 491. 


with Roman numerals from X. to XXXX. (probably 
Roman pounds), and with a V. on the half of each deci- 
mal series, the smaller subdivisions being also marked, 
The inscription on the shorter arm of. the beam (shown 
in a separate and enlarged figure) denotes its having been 
proved at the Capitol in the 8th of Vespasian Emperor 
Augustus, and in the 6th Consulate of Titus Emperor 
Augustus his son. This steelyard is consequently a duly 
verified standard weighing machine. 

For the justness of an equal-armed balance, it is requisite 
(1) that the points of suspension of the pans from the beam 
be exactly in the same line as the centre of motion ; (2) that 
these points be precisely equidistant from the centre of 
motion ; (3) that the arms be as long as conveniently 
may be, in relation to their thickness and the weight they 
are intended to carry, in other words, consistently with 


Fic. 15.—Ancient Roman Balance, 


the stability of the balance; (4) that there be as little 
friction as possible at the centre of motion and the points 
of suspension ; (5) that the centre of gravity of the beam 
be placed a little below the centre of motion. 

_ The fulcrum upon which the beam of a balance rests 
is formed with a steel knife edge, and the two pans at its 
extremities are hung upon similar knife edges. In 
ordinary trade balances, these knife edges, are placed in 
contact with steel bearings having a spherical curve. But 
in the practical construction of balances of a high degree 
of sensibility, such as are required for scientific purposes 
or for the comparison of standards in which very minute 
differences of weight are to be determined, there are 
many circumstances to which attention is requisite, that 
may properly be neglected in balances used for com- 


purposes. In such balances of precision great 
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care is required in the adjustment of the knife edges. 
They are first made quite sharp, and are then slightly 
rounded with a fine hone or a piece of buff leather. On 
the regular form of this rounded edge, the excellence of 
the action of the balance very much depends. The cen- 
tral knife edge rests upon an agate or polished steel plane, 
whilst the two pans are suspended from agate or steel 
planes bearing upon the knife edges at the ends of the 
beam. In order to preserve the nice adjustment of the 
knife edges, they are never allowed to rest upon their 
bearings, except when weighings are made. At all other 
times, the beam and pans are separately supported upon 
a brass frame attached to the column of the balance, but 
moveable in a vertical direction upon it. When required 
to be put in action the support is gradually lowered by 
means of a Jever handle, and the knife edges are brought 
upon their bearings. 

The principal cause of discordances in the results of 
successive weighings with a balance of precision arises 
from the risk of the knife-edges not being brought again 
to exactly the same position on the plane bearings, after 
the balance has been stopped and again set in action. 


Fic. 16.—Index Scale, &c., of No. 


be temarked, (a) If the fulcram be placed in the centre 
of gravity of the beam, and the three edges be all in the 
same right line, the beam of the balance will have no 
tendency to one position more than another, but will rest 
in any position in which it may be placed, whether the 
pans be suspended to it, or not, and whether the pans 
be empty or equally loaded. (6) If the centre of gravity 
of the beam, when level, be immediately above the ful- 
crum, it will upset with the smallest action ; that is to 
say, the end which is lowest will descend; and it will 
descend with the greater velocity, according as the centre 
of gravity is higher, and the points of suspension less 
loaded. (c) But if the centre of gravity of the beam be 
immediately below the fulcrum, the beam will not rest 
in any position but when level; and if disturbed from 
that level position, it will vibrate, and at last come to 
rest in a horizontal position. Its vibrations will be 
quicker, and its tendency to the horizontal position 
stronger, the lower the centre of gravity, and the less the 
weight upon the points of suspension. ' 
Again, as to the relative position of the central knife 
edge, which constitutes the fulcrum of the beam with the 
line joining the two outer knife edges, which form the 
points of suspension, it is further to be remarked, (1) If 


3 Balance of Standard Department. 


The most perfect balance is that which varies least in the 
points of contact between the knife-edges and their bear- 
ings during successive weighings. For the attainment of 
this very important requirement, the supporting frame 
is furnished at each of its extremities with two pins termi- 
nating in cones and made to fit exactly into corresponding 
conical holes in the plane bearings, at each of the extremi- 
ties of the beam. The pins and holes are in a line normal 
to the axis of the beam. The points of these four cones are 
all in the same horizontal plane. As the movement of the 
supporting frame in a well-constructed balance of precision 
is always in the same vertical line, being guided by a ver- 
tical rod fitted to a cylindrically drilled hole in the column 
of the balance, the knife-edges and their bearings are 
always brought into contact in the same relative positions. 
Balances of precision are always enclosed in plate glass 
cases, with a view both to their preservation, and to keep 
the balances as far as possible from being affected in their 
— by draughts of air, alternations of temperature, 

As to the theory of the relative positions of the centre 
of motion and the centre of gravity of a balance, it is to 


the fulcrum be below the line joining the points of sus 
pension, and these be loaded, the beam will upset, unless 
prevented by the weight of the beam tending to produce 
a horizontal position, as shown in (c). In such case, small 
weights will form an equipoise. In case of (a), a certain 
exact weight will rest in any position of the beam; and 
all greater weights will cause the beam to upset, as in (4). 
(2), [f the fulcrum be above the line joining the points of 
suspension, the beam will come to its horizontal position, 
unless prevented by its own weight, as in (4). (3) If the 
centre of gravity be nearly in the fulcrum, all the vibra- 
tions of the loaded beam will be made in lines nearly 
equal, unless the weights be very small, when they will 
be slower. The higher the fulcrum the quicker will be 
the vibrations of balances, and the stronger the horizontal 
tendency. 

It is thus evident that the nearer the centre of gravity 
of the beam is to the centre of motion, the more delicate 
will be the balance, aad the slower the vibrations. The 
tendency to a horizontal position is therefore increased 
by lowering the centre of gravity, in which case it will 
also require a greater additional weight to cause it to tura 
or incline to any given angle, and it is theretore less 
sensible with a greater load. The fixing of the centre of 
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motion in a balance is consequently of peculiar import- 
ance, for on this depends the ease with which it will be 
affected by a smaller weight, and the readiness with which 
the beam will return to a horizontal position, And it will 
be seen that the best position of all is that in which the 
centre of motion is a little above the centre of gravity. 
Even in this, it should be proportioned to the distance of 
the weights from the fulcrum, and the amount of the load, 
which can only be attained in different beams by practice 
and experience. In order to regulate the centre of gravity 
in balances of precision, they are made to carry a small 
weight either over or under the centre of motion, which is 
moveable by means of a screw. 

From what has been said it would appear that if the 
arms of a balance be unequal, weights which form an 
equipoise will be unequal in the same proportion. But 
although for many purposes the equality of the arms of a 
balance is advantageous, yet a balance with unequal arms 
will weigh just as accurately as one with equal arms, pro- 
vided the standard weight itself be first counterpoised, 
then taken out of the pan, and the weight to be compared 
be substituted and adjusted against the counterpoise. Or 
when proportional quantities only are required, they may 
be weighed against standard weights, taking care always 
to put these weights in the same pan. But in this case it 
is indispensable that the relative lengths of the two arms 
of the beam continue invariable. For this purpose, either 
the three knife-edges should be truly parallel, or the points 
of suspension and support be always in the same part of 
the knife-edge. 

If the beam of an equal armed balance be adjusted so as 
to have no tendency to any one position, as in (a), and the 
pans be equally loaded, then if a small weight be added to 
one of the pans, the balance will turn, and the point of 
suspension move with an accelerated motion, similar to 
that of falling bodies, but very nearly as much slower in 
proportion as the added weight is less than the whole 
weight borne by thefulcrum. ‘The stronger the tendency 
to a horizontal position in a balance, or the quicker its 
vibrations—see (c) and (2)—the greater additional weight 
will be required to cause it to turn or increase to any 
given angle. Ifa balance were to turn with y4s0 part of 
the weight, it would move at the quickest, 10,000 times 
slower than a falling body ; that is to say, the pan con- 
taining the weight, instead of falling through 16 ft. in a 
second of time, would fall only through 3j>5 part of an 
inch ; consequently all accurate weighing must be slow. 

Long beams have been generally recommended because 
the quantity of motion in a given body varies as its 
distance from the fulcrum ; and therefore the greater the 
distance, the most distinguishable will be the motion 
arising trom any small ditference between the weights 
compared. On the other hand, there are certain advan- 
tages in the quicker angular motion, greater strength, 
and less weight of a short beam, 

The pans of a balance should be suspended in such 
a manner that in all positions the corresponding cords or 
rods may be parallel to one another; else the weights, 
though equal, will not be in equilibrium. 

In ordinary commercial balances, the preponderance of 
either pan is indicated by a slender rod attached to the 
beam unmediately over its centre of motion in a line 
perpendicular to the axis of the beam, and moveable 
freely between the two forks of the handle. It is called 
the tongue of the balance, and the degree of preponder- 
ance of either pan is shown by the greater or less devia- 
tion of the tongue from its normal vertical position. In 
balances of precision, the index is a longer needle-rod, 
fixed either in a line perpendicular to the axis of the 
beam, and below its centre of motion, or in a line in 
continuation of its axis. In both cases the pointer moves 
along a graduated index. But an index placed perpendi- 
cular to the beam affects its equilibrium when turning 
from its horizontal position ; the momentum of the index 


being measured by its weight multiplied with the distance 
of its centre of gravity from a line perpendicular to the 
horizon. The error thence arising may, however, be 
corrected by continuing the index-rod or counterpoising 
it, on the opposite side of the beam. 

The finest balances of the Standards Departments 
have the index pointer in the line of the axis of the 
beam, as shown in Fig. 16, which represents the left. 
hand side of the balance, the right-hand side being 
similarly furnished with a pointer and index scale. 

This is the medium size of six of the finest balances of 
the Standards Department, constructed by Mr. Oertling, 
For all weighings of standards requiring special accuracy, 
the highest and lowest points reached by the needle in 
each oscillation of the balance are read on the index scale 
through a telescope fixed at about 5 ft. distance, by which 
means each reading can be satisfactorily taken by esti- 
mation to one-tenth of a division of the scale. 

Another balance of the Standards Department is one 
constructed by Barrow, and used by Prof. Miller for all 
his weighings during the construction of the new Stan- 
dard pound. The knife-edges work upon =~ planes, 
Index scales marked ona thin and nearly transparent 
slip of ivory are fixed immediately above each end of 
the beam and oscillate with it. They are of the following 
form and size. These scales are illuminated by a candle 


Fic. 17.~—Index Scale of Barrow’s Balance. 


placed at a little distance either in front of or behind the 
balance case, a lens being interposed; and they are 
viewed through compound microscopes having a single 
horizontal wire fixed in the focus of the eye-piece. The 
microscopes are fixed to the front of the balance-case, 
and as the observer must necessarily be close to the micro- 
scopes during weighings, a second glass screen is inter- 
posed between him and the front of the balance-case, 
having openings opposite the eye-pieces of the micro- 
scopes. 

The weight intended to be carried by each of these 
balances, and the mean value of one division of the index 
scale, or the weight represented by it, when the balance is 
fully loaded, may be seen in the following table :-— 


Mean value of 


Len 
Balance. | oid To carry in each pan. 1 div. of Index 
cale. 
In. Avoir. ‘lroy. Grains. 
36 56 to 14 lbs., or 500 to 200 oz. 
No 2 | 24 7to 2Ibs., or 2c0to 2002. |o’o2 
No.3 | 10 1 lb. to 20z. or 29to |o‘oors 
No.4 | 10 1 oz, and under, 1 oz. and under|o’0008 
No. 5 | 10 30 gr. and under. 00002 
No. 6 | 20 1 kilo. and under. o*0015,0ro’r mgr. 
Barrow’s | eve 1 kilo. and under. 0 005, or o'3 ,, 


There is another much larger balance which was origi- 
nally constructed for weighing the contents of water of 
the Imperial Standard bushel, the total weight in each pan 
being nearly 300lbs. The beam of this balance is of 
mahogany, 67}in. in length. With a full load, the mean 
value of 1 div. of the index-scale iso'4 grain, This balance, 
like the other, is enclosed in a large plate-glass case. 

_ In all these balances, the value of a division varies from 
time to time according to the weight in the pans, the 
condition of the balance, the state of the atmos here, 
&c., and in all very accurate weighings it is dedioable to 
determine the value for each comparison, by an additional 
weighing, after a very small weight, accurately verified and 
equal to a few divisions only of the balance, has been 
added to one of the pans, so that its effect on the reading 
of the index scale may be noted. The above stated values 
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jndicate nearly those found when the balance is in good 
working condition, and fairly weighted. 

Allthese balances, when in equilibrium, will turn witha 
very small additional weight, equal to thevalue of two or 
three divisions, placed in one of the pans. They are 
exceedingly sensitive, for the sensibility of a balance is to 
be measured by the least amount of additional weight 
placed in either pan that is sufficient to turn the index- 
pointer from its normal position, when the balance is in 
equilibrium, and by the greatest amount of deviation 
from the normal position which is produced by a very 
small difference in the weights. 

H. W. CHISHOLM 


(To be continued.) 


CINCHONA CULTURE * 


FEW subjects have been so frequently before pharma- 

ceutical readers during the past ten or fifteen years 
as the efforts of the governments of Holland and Great 
Britain to introduce the various species of Cinchona 
into their respective colonies. It would be hardly pos- 
sible to overrate the importance of the enterprise, and it is 
one that interests alike the pharmaceutist, the botanist, 
and the votary of economic science. The records of pro- 
gress which have been made public are so scattered and 
unconnected, the opinions and reports so conflicting, that 
it has been difficult for the general reader to retain the 
thread of the story or to arrive at any very clear estimate 
of the present position and prospects of the undertaking. 
The earliest steps in this great experiment in acclima- 
tisation date back to a period before that which we have 
had under review, but so far as results are concerned, 
the subject is one which pertains essentially to the past 
few years, and I propose to place before you, in as few 
words as may be, and unencumbered by the contro- 
versial matter with which its literature abounds, an out- 
line of the beginning of the enterprise and of its present 
practical aspect. 

The initiative in Cinchona cultivation was taken, as you 
well know, by the Dutch Government, whose efforts were 
directed toits introduction into the Islandof Java. The first 
Cinchona trees which were sent out to that colony were a 
few specmens of C. Cadzsaya f raised from seeds collected 
by M. Weddell in Bolivia, and forwarded by a firm of 
nurserymen in Paris in exchange for rare Javan plants. 
In the same year, 1852, the Dutch Government were 
induced to send M. Hasskarl, a gentleman previously 
attached to the Botanic Gardens at Buitzenorg, on a mis- 
sion to South America, for the purpose of collecting plants 
and seeds. During the two years following M. Hasskarl 
pursued his labours, and succeeded in forwarding consign- 
ments from some parts of Peru, the Cinchona districts of 
Bolivia being for the most part closed against him ; and 
his efforts were supplemented as to the New Granada 
species by the assistance of Dr. Karsten. The resulting 
collections were sent in part direct to Java, and the re- 
mainder to Amsterdam for re-shipment. I need not dwell 
on the mishaps and disappointments inevitable in so new 
and difficult an enterprise—it is sufficient tonote that within 
three or four years, that is by the middle of 1856, upwards 
of 250 plants, almost exclusively of two species, C. Pahu- 
diana and C. Calisaya, were flourishing in the Java plan- 
tation as the outcome of the expedition. In the same 
year, with wise forethought, an accomplished chemist, 
Dr. De Vrij, was sent out to conduct chemical obser- 
vations on the growing barks. 

We may pass over the jong series of troubles that 
attended the early efforts of those in charge of the trees, 

* From the Address delivered at the Phar: tical Confe , Bradford, 
by Henry B. Brady, F.L.S., F.S.C., President. be 

+ My friend, J. E. Howard, F.L.S., to whose kind revision subsequent 


‘paragraphs owe any scientific value they possess, tells me that, accuratel 
speaking, these were C. Cadisaya, and var. Yosephiana, 


the ravages of insects, the destruction of youug plants by 
rats, the devastation committed by wild cattle and rhi- 
noceroses, and, above all, the difficulties dependent on 
climate, which eventually necessitated the transplantation 
of nearly the whole of the trees from the locality first 
chosen, on the north side of the mountain range, to one 
with a southern aspect. We will pass on, I say, to the 
year 1863, and we shall find that the total number of Cin- 
chona trees in Java was then 1,151,810. Of these about 
99 per cent. were of the species know as C. Pahudiana, 
the remainder comprising about 12,000 of C, Ca/isaya and 
trifling numbers of four other species. This proportion 
was unfortunate, for the bark of C. Pahudiana was found 
to be deficient in alkaloids, and therefore supposed to be 
valueless, and by decrees dated 1862 and 1864 its further 
culture was ordered to be torthwith stopped. 

We may now turn to the steps taken by the British 
Government in the same direction. 

Dr. Ainsley, in his work on “ Materia Medica,” was 
perhaps the first to suggest the idea of the acclimatis- 
ation of the Cinchona in India, and, as early as 1839, 
Dr. Forbes Royle especially indicated the Neilgherry and 
Siihet mount.tins as eligible tor the experiment. Appeals 
were subsequently made to the East India Compiny by 
Mr. Grant and Dr, Falconar, with the object of inducing 
them to take up the matter, and in 1852 instructions were 
sent tothe British consular agents in South America to 
endeavour to procure seeus of the various species, but 
without much real effect. Dr. Ryle, a» R: porter on the 
Products of India, continued to urge the subject on the 
attention of Government up to the time of his death, and 
eventually, in 1859, at the instance of his successor in 
office, Dr. Forbes Watson, the services of Mr, Clements 
R. Markham were called into request by the home 
authorities. 

Mr. Markham proposed a fourfold expedition to South 
America, and his scheme was at last sanctioned by the 
Secretary of State for India, and ordered to be carried 
out. The first portion of the expedition was directed ta 
Bolivia and Caravaya, the region of C7uchona Calisayo 
and C. micrantha (var. Boliviana). Secondly, Huanuco 
and Huamalies were to be searched for C. zitida and 
C. glandulifera Thirdly, Cuenca and Loxa in the Re- 
public of Ecuador for C. Chahuarguera, C. Uritusinga, and 
C. Condaminea ; and lastly, New Granada as the habitat 
of C. pitayo and C. lancifolia. Mr. Pritchett and Mr. 
Spruce were appointed coadjutors to Mr. Markham, and 
the expeditions set out in 1859, the latter gentleman pro- 
ceeding to the northern part of Bolivia, the district of the 
yellow barks; Mr. Spruce to the mountain region of 
Chimborazo, in quest of red cinchonas; Mr. Pritchett 
taking the grey bark forests of Huanuco, in the north of 
Peru. The perils encountered by these travellers, the 
hardships they endured, the disappointments they suf- 
fered, form a chapter in the history of travel. But illness 
and privation, bad roads, and even native jealousies left un- 
affected the general success of the expedition, and though, 
unfortunately, the plants collected at great risk by Mr. 
Markham, including many of the best species of Bolivia, 
perished in the Red Sea in their transit to India, leaving 
no survivors, it is to the work accomplished by these 
three enthusiastic labourers that we owe the basis of our 
present Cinchona plantations. In 1860, the Ootamacund 
station was established, and the following year the 
number of young Cinchona trees was reported to be 1,128, 
Under the excellent care of Mr. McIvor these had been 
increased in 1863, the date to which I have brought my 
account of the Java plantations, to 248,166. 

It is no part of my purpose to enter into minutiz of 
history, nor to do more than associate with the first steps 
in Cinchona culture the names of Messrs. Hasskarl and 
Markham, Spruce, and Pritchett as travellers, those of 
Dr. De Vrij and Mr. John Eliot Howard as advisers in 


technical details, and more recently, Messrs, McIvor and | 
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Broughton, who have been conspicuous, so far as India is 
concerned, in the rapid development of the enterprise. 

The efforts of our own Government have not been con- 
fined to India, but localities have been sought in other 
parts of the world where natural conditions seemed to 
favour the chance of success in the introduction of 
quinine-yielding trees, and at the time I speak of (1863) 
there were under the care of Mr. Thwaites in Ceylon up- 
wards of 20,000 young Cinchona plants. Jamaica also 
had made a successful beginning, and the authorities of 
several European countries were considering how far their 
respective colonies might be utilised to the same end, 
though but little decided action beyond what I have stated 
had been taken. 

The ten years that have intervened need not detain us, 
but having noticed the origin, we will turn at once to the 
practical aspect of the subject at the present time. 

The latest official return places the number of Cin- 
chona trees in cultivation in the Island of Java at two 
millions. 

I can find no published account of the exact extent of 
the British plantations at the present time. My latest in- 
formation I owe to the kindness of C. R. Markham, 
F.R.S., of the India Office. It is contained in the Par- 
liamentary Blue-book of August 1870, and refers only to 
the Madras and Bengal Presidencies. This gives the 
total number of Cinchona plants growing on the Neil- 
gherries in January of that year at 2,595,176, of which 
nearly one-half (1,143,844) were permanently planted 
out.* The number at Darjeeling in the Bengal Presi- 
dency in March 1870 is stated at 2,262,210, of which a 
million and a half were in permanent plantations. 

Of the extent of the plantations in Ceylon and Jamaica 
I know nothing, but reports from time to time state that 
they are prospering. It is needless to refer to the experi- 
ments in cultivation in the south of Europe, the Caucasus, 
Brazil, the Philippines, or Australia, as these are not yet 
sufficient in extent to have any practical significance. 

The relative value of the bark produced by the various 
species and varieties of Cinchona is a question that has 
received close attention, and perhaps cannot be considered 
settled until something more like uniformity in the sub- 
division and nomenclature of the genus prevails. Plants 
regarded as merely varieties of the same species yield 
widely differing proportions of alkaloids, and the subject 
is further complicated by considerations as to the possible 
effects of cultivation and of different climatal condi- 
tlons: . 

‘he barks now being produced in the Dutch and:British 
co onies are referrible to five species, viz. :— 

C. Calisaya, of which, as I have said, only a small pro- 
portion realises expectation in its yield of quinine ; 

C. Hasskarliana (called a hybrid), which appears to be 
of little value in respect of alkaloids ; 

C. Pahudiana, deficient in the same particulars, but pro- 
ducing a bark which finds a ready market for pharmaceu- 
tical purposes ; 


* Since this was written I have reeeived a copy of a return which is be- 
lieved to represent the actual number of Cinchona trees in the Government 
plantations in the Neilgherrizs at the present time. It shows an increase of 
12,332 ‘‘ planted out,” and is as follows :— 


Crown barks (C. officinalis) ose ooo 508,878 
Red barks ove eee ee 579,938 
Yellow barks... eos 33.850 
Grey barks oo oo 28,759 
Other species... ove ove 45749 

1,156,174 


In addition to these it must b recollected that the Government had up to 
1870 distributed upwards of 178,002 trees from the Neilgherry nurseries, 2s 
well as nearly three hundred ounces of the seeds of various species, to pri- 
vate individuals disposed to plant on their estates. After all, when the ex- 
perimental stage of such an undertaking is over, private enterprise would 
seem to be its safest basis» A Parliam+ntary paper on the progress of India 
in 1872, just issued, gives the total number of plants in the Neilgherry plan- 
tations as 2,639,285, but this probably includes the very young trees still in 
—— I have no particulars beyond what appear in a paragraph in the 

imes. 


C. officinalis, which, in British India,* appears to be 
the most generally satisfactory ; and 

C. succirubra, which, notwithstanding certain excep. 
tional samples, has not turned out altogether well... ., 

I can say little about the West Indian plantations as 
to extent, but the quality of the bark they produce is 
encouraging. Mr. Howard reports that the chemical 
examination of barks from Jamaica is “ highly satisfac- 
tory as regards the prospects of Cinchona culture in that 
island.” 

Various questions are still pending :—the influence of 
manures on the chemical constituents of the trees, the 
various methods of removing the bark from the tree, and 
the encouragement of renewal by the processes of strip- 
ping and mossing, and many others of like importance, 
the solution of which must be left to time, and need not 
occupy our consideration here. 


DONATI 


GCIENCE, and more particularly astronomy, has re- 

cently sustained a serious loss in the death of Prof. 
G. B. Donati, Director of the Royal Observatory of Ar- 
cetri, near Florence, and Professor of Astronomy in the 
Royal Institution of that city. 

On his return from Vienna, where he had represented 
Italy at the International Meteorological Congress, he 
was seized by a severe attack of Asiatic cholera, to which 
in a very short time he fell a victim, dying at his villa 
near the Observatory, on the morning of the 2oth of Sep- 
tember last, being only forty-seven years of age. He was 
born at Pisa in 1826, In 1852 he began his astronomical 
career at the Observatory of Florence, and by his talents, 
his attainments, and his indefatigable industry, rapidly 
gained the esteem and admiration of the learned, attaining 
a well-merited fame, not so much by the discovery of new 
comets—among which the most remarkable was that of 
1858, to which he bequeathed his name—as by the impor- 
tant observations which he made and published. Of 
these we need only mention his observations on the 
study of the spectra of the stars, by which work he 
successfully inaugurated in 1860 one of the most im- 
portant branches of physical astronomy, namely, the 
spectroscopy of celestial bodies. 

In 1864 he succeeded Prof. G. B. Arnia as Director 
of the Observatory, after which much of his time 
and energy were devoted to the establishment of 
an observatory for Florence and for Italy, which should 
be completely adapted to the present exigencies of 
Science, both as regards astronomy and terrestrial physics. 

He was in no way discouraged by the serious difficulties 
of this undertaking, but, inspired by a true love of Science, 
he overcame them all, insomuch that in a short time, 
under his active and keen-sighted superintendence, the 
new observatory was erecied on the hill of Arcetri; an 
observatory which, by the excellence of its position, as 
well as by the convenience and solidity of its construction, 
has guaranteed for astronomy and terrestrial physics the 
most important advantages in every branch of observa- 
tion. 

The observatory was already in working condition, and 
an important series of observations had been commenced 
when Science was robbed, by a premature death, of one of 
her most valued worshippers, who was thus cruelly cut oft 
just as he had entered upon a brilliant career, in which, 
had he lived, he would certainly have greatly augmented 
his fame, and shed glory on the Observatory of Arcetri. 

Prof. Donati had already commenced a series of notes 
from the new observatory by the recent publication of 

* This limitation is at present necessary. Dr. De Vrij’s late paper on 
Jamaica barks (‘* Pharm. Journal,” August 16, 1873) shows the produce of 
C. officinalis in that island to be very deficient in quinine, inferior indeed to 


C. Pahudiana, whilst a still later communication confirms Mr. Howard’s 
opinion as to the richness of Indian-grown specimens. 
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some most careful observations of his own on the luminous 
phenomena of the great Polar aurora of the 4th to the 5th 
of February, 1872 ; and we had hoped that other important 
observations by the illustrious Italian astronomer would, 
to the great advantage of Science, have been published 
in the future Notes issued from that scientific establish- 
ment. 


NOTES 


WE regret to have to record the death of two notable men this 
week. Theone is Sir Henry Holland, Bait., M.D., F.R.S., &c., 
who died on Tuesday, the 28th inst., at the age of 85 years. Sir 
Henry had caught cold on returning from Paris, which, in spite 
of his wonderfully robust constitution, proved too much for the 
veteran traveller. The other is Mr. Albany Harcock, the 
distinguished anatomist, who died on the 24th inst. He was a 
medallist of the Royal Society, though not a Fellow. We hope 
shortly to give memoirs of both men. 


S1r RoBerT MACLURE, C.B., so well known in connection 
with Arctic discovery, died on the 17th inst., at the age of 66. 


Sik SAMUEL BAKER was announced to appear before the Geo- 
graphical Society on Monday first, and give an account of the 
geography of the country he has lately visited ; but we regret 
very much to hear that illness will prevent him from fulfilling 
this and other engagements. He has been suffering from in- 
flammation of the lungs. 


ProF. FLOWER, we regret to hear, has been compelled to 
spend the winter in Egypt on account of the state of his health. 


Dr. J. EMERSON REYNOLDS has been elected Professor of 
Chemistry io the Royal College of Surgeons in Ireland. The | 
College of Surgeons is to be congratulated on this appointment. | 
Dr. Reynolds will, we believe, still hold his appointment of | 
Keeper of the Minerals and Professor of Analytical Chemistry 
to the Royal Dublin Society. 


plants to Kew. 


WE are informed that the authorities of the Jardin des 
Plantes, of Paris, have acquired the valuable collection of books 
on Natural History belonging to the late M. J. Verreaux, and 
also his private collection of Sugar birds (Nectarinide), which | 
includes many unique specimens, 


| 
Mr. Joun Stuart Mitt has left his herbarium of European | 
| 


In connection with St. John’s College, Cambridge, there will 
be offered for competition an Exhibition of 50/. per aanum for 
proficiency in Natural Science, the Exhibition to be tenable for 
three years in case the exhibitioner have passed within two years | 
the previous examination as required for candidates for honours : 
otherwise the exhibition to cease at the end of two years. The 
candidates for the Natural Science Exhibition will have a spec‘al 
examination (commencing on Friday, December 12, at 9 A.M.) 
in (1) Chemistry, including practical work in the Laboratory. 
(2) Physics, viz., Electricity, Heat, Light. (3) Physiology. 
They will also have the opportunity of being examined in one 
or more of the following subjects, (4) Geolozy, (5) Anatomy, 
(6) Botany, provided they give notice of the subjects in which 
they wish to be examined four weeks prior to the examination. 
No candidate will be examined in more than three of these six 
subjects, whereof one at least must be chosen from the former 
group. It is the wish of thé Master and Seniors that excellence 
in some single department should be specially regarded by the 
candidates. They may also, if they think fit, offer themselves 
for examination in any of the Classical or Mathematical subjects. 
Candidates must send their names to_one of the tutors fourteen 


days before the commencement of the Examination. The tutors 
are Rev. S. Parkinson, D.D. ; Rev. T. G. Bonney, B.D., and 
J. E. Sandys, Esq., M.A. 


THE Royal Horticultural Society of Tuscany has announced 
an International Horticultural Exhibition to be held at Florence 
from May 17 to 25, 1874, and has also issued the programme of 
an International Botanical Congress to be held on three days 
during the Exhibition. A very large number of prizes, including 
100 gold medals, are offered {or collections of plants or single 
plants, which are included in *48 different classes ; and among 
other objects for which prizes nay be obtained are bouquets, 
botanical drawings, models, ga ‘en tools and ornaments, garden 
structures, manures, herbaria, specimens of timbers, &c. The 
Congress will be opened by the president, Prof. Parlatore ; ex- 
cursions to the neighbourhood of Florence and the principal 
gardens will be inaugurated, &c. ; and among the subjects pro- 
posed for discussion, zxter alia, are the following :—On the 
duration of dormant vitality in plants, and on the means of re- 
storing it; on the causes of the movements in leaves; on the 
acclimatisation of perennial plants ; on the analogy between the 
reproductive organs of flowering and (so-called) flowerless plants ; 
on the general occurrence, or otherwise, of cross-fertilisation, 
and on the durability of the vitality of pollen; on the nature 
and functions of the gonidia of lichens: on the nature and 
origin of Bacteria ; on the possibility of establishing rules for a 
rational distinction between the groups called species, race, 
variety, &c. ; on the value to be set on the determination of 
fossil plants, &c. ; on the character and origin of Alpine floras, 
and especially on the causes which have limited their extension. 
The Horticultural Society of Tuscany seem determined to do 
everything they can to attract visitors, who must send their 
names to the president or secretary at the Musée Royale de 
Physique et d’Histoire Naturelle at Florence ; and altogether 
botanists and horticulturists seem likely to have a good time 
of it. 


AN effectual remedy for the devastations committed on the 
vines by the Phy//oxera vastatrix is said to have been discovered 
by MM. Monestier, Lautand, and D’Ortoman, of Montpellier. 
It consists in placi ig in the ground, close to the root of the in- 
fected plant, an uncorked tube containing about 2 0z. of bisul- 
phide of carbon, The vapour from the bisulphide in a short 
time permeates the whole of the ground about the root; the 


| vapour is not, like the liquid itself, injurious to the plant, but is 


immediately fatal tothe insect. Care must be taken not to spill 
any of the liquid on the roots of the vine. 


THE following subjects for prizes to be awarded in 1874 hav 
been proposed by the Batavian Society of Experimental Philo- 
sophy :—1. To discover if tiere exists in the molecular state ct 
bodies, modifications other than thos: caused by temperature, 


| which are such as to give for the same body, different spectra. 


The Society wishes that this inquiry should bear chiefly on the 
magnetic condition of bodies. 2. To fini out by new experi- 
ments if the vapour of water exercises on radiant heat an absor- 
bant effect much more powerful than dry atmospheric aii, as 
Mr. Tyndall maintains ; or if there exists no difference in this 
respect between dry and moist air, as M. Magaus maintains. 
The Society desires that the new experiments which it asks for 
be conclusive and enable it to decide between the two opinions, 
3. To determine what influence the pressure which is put upon 
an electrolyte has on electrolysis, and how far in this case is the 
principle of conservation of energy confirmed. It is wished that 
this inquiry bear on three liquids at least, to be chosen by the 
competitor. 4. To determine the resistance of the liquid amalgams 
of zinc and gold to the galvanic current. Six at least of each of 
these amalgams, in various proportions, ought to be examined. 
5. A prize is pro posed for new experiments which will enable a 
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certain decision to be come to on the opinion advanced by M. 
Gaugain as probable, viz. that voltaic electricity is propagated 
by matter, while induced electricity is propagated by ether. 


THE German expedition for the exploration of the Libyan 
desert is expected to start from Europe about the end of Novem- 
ber, and from Egypt early in December, and it is thought that 
the first reports may accordingly be looked forward to about 
Christmas. The leader of the expedition is Dr. Gerhard Rohlfs. 


FATHER SECCHI, we are glad to see, has received perraission 
from the Italian Government and Cardinal Antonelli to remain 
at the Royal College of Astronomy. 


AmMonG the societies concerning which we have received in- 
formation since the publication of our list last week, is the 
Working Men’s College Field Club, of which Prof. Flower is 
president. It meets in the Museum of the College in Great 
Ormond Street, has been in existence only five months, but ap- 
pears from a reports before us to be in good working trim. It 
has meetings at which papers are read, courses of lectures by 
well-known scientific men, and several field-days each month. 
These field-days seem generally to be Saturday and Sunday, 
and we only wish that working-men generally put their Satur- 
days and Sundays to such an excellent recreative use. 


WE congratulate the Sunday Lecture Society on the excellent 
beginning, to be made next Sunday, of their winter course of lec- 
tures. Dr. Carpenter, we see, is to give a series of two lectures 
on the brain; and we think the society ought to consider 
whether it would not be advisable to have more connected series 
of lectures than they have hitherto had. 


IN a final letter to yesterday’s Daily Telegraph, Mr. George 
Smith concludes the account of his Assyrian Expedition. Alto- 
gether both Mr. Smith and the 7z/egrafh are to be congratulated 
on the results of the enterprise. 


THE following ‘‘ Science Lectures for the People,” are an- 
nounced to be delivered at the Memorial Hall, Manchester ; the 
Hulme Town Hall being now required for other purposes :— 
Wednesday, Oct. 29, ‘‘ Polarised Light,” illustrated by experi- 
ments in the electric light, by Wm. Spottiswoode, F.R.S., 
Treasurer of the Royal Society. Nov. 5, ‘‘ How Flowers are 
Fertilised,” by A. W. Bennett, M.A., Lecturer on Botany, St. 
Thomas’s Hospital, London. Nov. 12, ‘‘ On Parasites and their 
Strange Uses,” profusely illustrated, by T. Spencer Cobbold, 
M.D., F.R.S. Nov. 26, “Animal Mechanics,” illustrate1 by 
éxperiments with the electric light and the oxy-hydrogen lantern, 
by S. M. Bradley, F.R.C.S. Dec. 3. ‘‘ The Senses,” by Prof. 
C-oom Robertson. Dec. 10, On Muscle and Nerve,” illustrated 
Ly experiments with the electric light and the oxy-hydrogen lan- 
tern, by Prof. Gamgee, F.R.S. Dec, 17, “The Time that has 
e’apsed since the Era of the Cave Meu of Devonshire,” by Wm. 
Pengelly, F.R.S. 


TueE French Association, as is known, is to meet at Lille in 
1874. Among the many towns which desire to be favoured with 
its presence in 1875 is Nantes, the Municipal Council of which 
has already devo'ed 10,000 francs to defray the preliminary ex- 
renses of the session, should it take place there. 


AccoRDING to Za Nature the volcano of Mauna Loa, in 
Hawaii, is at present in full eruption. 


A Migroscoric Society has recently been founded at Mel- 
bourne 


Last Thursday the whaler Zrié arrived in Dundee, having on 
board R. W. D. Bryan, who was astronomer to the Polaris Ex- 
pedition ; B. Manch, seaman ; and J. W. Booth, fireman. All 


the men were in excellent health. On Friday the Ravenscraig 
arrived at Dundee, having on board one of the boats ingeniously 
constructed by Mr. Chester, in which the castaways effected their 
escape from their winter quarters. It is about the size of a 
whaling-boat, and somewhat similarly shaped. 


THE Journal of the Society of Arts gives, from the annual 
report published by the Minister of Public Education, the fol. 
lowing particulars respecting education in Italy during the 
scholastic year 1872-73:—The number of students registered at 
the Royal Universities was 5,614, and in addition to this number 
1,333 persons were allowed to attend the course of lectures, 
making in all 6,497. At the Universities of Camerino, Ferrara, 
Perrugia, Urbino, 284 students and 22 non-students, in all 806, 
attended the course of lectures. At the Royal Institute of high 
studies at Florence the number of students was 214. The Lite- 
rary and Scientific Academy of Milan numbered 26. At the 
Royal School of Application for Engineers the number of 
students was 173, and at that at Naples 185. The Technical 
Institute of Milan was attended by 209 students, and the Normal 
School of Pisa by 41. 295 students were registered at the 
schools of Veterinary Science of Milan, Turin, and Naples. 
The royal lyceums are 79 in number, with 4,228 pupils; the 
royal gymnasiums 104, with 8,462 pupils. In the royal colleges, 
which are 26 in number, there were 2,208 pupils. The following 
schools received subsidies from Government :—32 in Piedmont, 
67,290 francs ; 19 in Lombardy, 49,810 fr. ; 10 in Venetian pro- 
vinces, 16,550 fr. ; 24 in Emilia, 52,800 fr.; 14 in Tuscany, 
31,200 fr.; 17 in Marshes, Umbria, and Roman provinces, 
20,800 fr. ; 54 in Neapolitan provinces, 90,350 fr. ; 5 in Sicily, 
6,200 fr. The number of elementary schools throughout the 
kingdom was 41,713 (being 3,413 more than were opened 
during the previous year). Of this number 21,353 were for 
boys, and 16,280 for girls. 33,556 were public and 8,157 pri- 
vate schools, The number of pupils attending those schools 
during the scholastic year 1872-73 was 1,723,007, showing an 
increase of 145,853 on the number of the previous year ; of this 
960,517 were boys, and 762,490 girls. The total number of 
pupils attending the! public schools was 1,545,820, and those 
of the private schools 177,187. The total number of teachers 
in these schools was 43,420, being an increase of 3,102 on the 
number of the previous year. Of these 23,212 were teachers 
in the boys’ schools, and 20,211 in the girls’ schools ; the 
public schools being conducted by 34,309 teachers, and the pri- 
vate by 9,114. 

WE have received the Catalogue of the publications of Gau- 
thier-Villars, of Paris, for April, May, and June of this year. 
It contains the publications of most of the scientific societies of 
France, beside a number of original works in mathematics, 
physics, engineering, &c., which recommend it to the attention 
of scientific men. A few more foreign catalogues have also come 
to hand, which we would recommend to those who wish to 
know what is being published on the Continent ; no doubt the 
publishers would be glad to send these cataloyues to any oe 
asking for them:—Catalog des Antiquar. Biicherlagers von 
Fidelis Butsch Sohn (Augsburg, 1874, sic.); A catalogue of 
works in Anatomy and Physiology, and Medicine generally, 
which belonged to the late Dr. Fahle, of Altona (T. O. Weizel, 
Leipzig) ; the same bookseller has sent a Catalogue of standard 
works in all departments of Science. 


WE are glad to see that the Quarterly Fournal of Education, 
which is shortly to become a muntiily, has opened its columns to 
a correspondence upon questions relating to science-teaching. 

WE have received a separate reprint from the ‘* Proceedings 
of the Geologists’ Association” of Mr. D. C. Davies’ valuable 
paper on ‘‘ The Overlapping of the Several Geological Forma- 
tions of the North Wales Border.” 
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TueE United States Signal Service has recently constructed a 
telegraph line to the summit of Pike’s Peak, in Colorado, which 
is said to be the highest point reached by any line in the United 
States, or perhaps in the world. The height is said to exceed 
11,000 ft. Regular reports as to the weather are to be sent to 
Washington three times daily. 

THE additions to the Zoolozical Society’s Gardens during the 
past week include an American Cross Fox (Canis fulvus), a 
Golden Eagle (Aguila Chrysaétus), and a Virginian Eagle Owl 
(Bubo virginianus), from North America, presented by Capt. 
D. Herd ; a Mexican Deer (Cervus mexicanus), from Porto Rico, 
presented by Mr. W. Isaacson; two Sand Badgers (Jééles an- 
kuma), from Japan, presented by Lieut. Hon. A. C. Littleton ; 
a Black-eared Marmoset, (Hefale penicillata), from Brazil, pre- 
sented by Mr. C. Hawkshaw ; a Spotted Hyzena (Hyena erocuta), 
and two Bronze-winged Pigeons (Phaps chalcoptera), born in the 
Gardens ; two Rheas (X/ea americana), from S. America, depo- 
sited; two Chilian Tinamous (Rhynchotus perdicarius), three 
Banded Tinamous (Cryflurus noctivagus), and two Obsolete 
Tinamous (C. o¢soletus), from S.-America, received in exchange. 


ORIGINAL RESEARCH AS A MEANS OF 
EDUCATION* 
II. 

T is the greatest possible mistake to suppose—as, unfortunately, 
‘many yet do—tbat a scientific education unfits a man for 
the pursuits of ordinary professional or commercial life. I be- 
lieve that no one can be unfitted for business life or occupations 
by the study of phenomena, all of which are based upon law, 
the knowledge ot which can only be obtained by the exercise of 
exact habits of thought, and patient and laborious effort. I 
dare say many who have had a scientific education make bad 
men of business, but so do many who have not had such an edu- 
cation ; it is not the scientific education which has spoilt them. 
Even more directly does the value of scientific education bear 
upon professional and manufacturing life. The medical man’s 
success depends mainly upon the exercise of faculties which are 
pre-eminently called forth, and strengthened in original scientific 
investigations. ‘The manufacturer who aspires to something 
more than following the rule-of-thumb work of his predecessors, 
requires exactly these habits of mind which are developed by 
original research. If the brewer, the calico-printer, the dyer, 


the alkali-maker, the metallurgist wish to make any advance of | 


their own in their respective trades, they cannot do so without 
the exercise of powers which can only be gained by the prosecu- 
tion of original inquiry. Doubtless many—nay, even most—of 
the great discoveries and improvements in the arts and manufac- 
tures may have been made by men who have been self-taught. 
But these men have acquired for themselves, by slow and diffi- 
cult steps, the same habits of exact observation, patient and 
laborious devotion, and manipulative or constructive skill which 
the modern student of science may, at any rate to a very con- 
siderable extent, gain in his college course. So valuable is this 
kind of education found to be, that in Germany, where it is most 
practised, the chemical manufacturers now refuse to take young 
men into their works unless they have not merely had a scientific 
education, but also have prosecuted original investigation, 

If, then, education in its widest sense has for its objects, as I 
presume will be generally allowed, the training of the mind and 
faculties in such a way as most fully to qualify the possessor to 
discharge with benefit to mankind his duties in after-life, surely 
plans for the encouragement of original scientific research should 
form no inconsiderable portion of the work of every institution 
professing to deal with the higher education of the country. And 
yet when we come to look at the provision made for encouraging 
original research, either at our older or at most of the more 
modern seats of learning, we are astonished to find that this 
essential provision is almost altogether ignored. At Oxford and 
Cambridge thousands of pounds are each year lavished upon the 
encouragement of classical and mathematical attainments, whilst 
the claims of original research can scarcely be said to be 
recognised. Hence these highly endowed universities, whilst 
they are justly celebrated for their critical faculties, have ceased 
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to represent, in any one direction, the productive power of the 
country. 

Original research, the true life-breath of civilisation, does not 
in England, as is the case in Germany, look to the universities 
as the nurseries where its young shoots shall be tended and che- 
rished, for there, at present, its value is scarcely recognised. 
Indeed, Sir William Thompson has expressed his opinion 
that the system of examinations at the universities has a 
tendency to repress original inquiry, and exerts a very in- 
jurious effect in obstructing the progress of science. The 
time is, however, not far distant when this want of appre- 
ciation of the value of original research will be a thing of the 
past, and when the universities will vie with each other in en- 
couraging this mainspring of progress, and in honouring more 
those whose lives are devoted to this high calling. Owing to 
the want of means of promoting orfginal investigation in our 
great seats of learning, the scientific activity of the country has 
found vent through other channels. No want of encouragement 
can repress really great minds or powerful wills. Manchester 
can boast the names of many men who, in spite of want of uni- 
versity aid, have done much for science. Who, for instance, in 
the whole scientific annals of Oxford, can be placed on a footing 
of equality with Dalton or Joule? These men are, however, great 
in spite of our systematic negligence of the subjects, the mastery 
over which has made their names immortal. 

If, in the face of so much that is discouraging in this want of 
recognition of science, England has still no reason to fear the 
comparison of her great men of science with those of other 
countries, we may feel sure that our position among the nations 
will be raised when the Government, our universities, and the 
country at large become alive to their duties as regards the encou- 
ragement of original scientific research, and when the number of 
able men who devote themselves to this pursuit shall thereby be 
largely increased. Much assistance in this direction may con- 
fidently be expected from the Royal Commission on Scientific 
Instruction and the Advancement of Science, of which his Grace 
our President is chairman, and which has lately published its 
third report on the progress of scientific education and research 
in the two old universities. In this report, the importance, from 
a national point of view, as well as an educational instrument of 
original research is fully recognised, whilst the means of enabling 
the universities to take their due share in the management of this 
branch of human activity is suggested. The evidence given 
before this Commission by Sir Benjamin Brodie, Prof. Frank- 
land, Dr. Carpenter, and other competent authorities, is of the 
most decided and unanimous character, and the opinion thus 
strongly expressed must ere long produce its effect. 

‘The importance of fostering scientific research in connection 
with higher education is, however, now well understood to the 
authorities of this college. Very considerable facilities for carrying 
out original work are given both to the teachers and to the pupils, 
whilst in the appointment of the professors special weight is 
always laid on their power of conducting scientific research. In 
my department, which has now been organised for many years, 
I make bold to say that we have not been behind any chemical 
laboratory in this kingdom in the original work we have pro- 
duced. The physical Jaboratory, which has only recently been 
inaugurated, has already, under the care of its talented Direc- 
tor, whose original researches are valued wherever Science 
is appreciated, done valuable work, and the new depart- 
ment of practical physiology which has just been established 
will doubtless soon bear fruit of a similar character. In the 
biological sciences our teaching resources have hitherto been 
limited ; but although this has necessarily prevented the prose- 
cution of research by the students, the professors of this depart- 
ment have long been distinguished for original investigation in 
their special branches, 

To assist in developing in the practical community the appre- 


| ciation of scientific research, and owing to the liberality of Man- 
| chester men and to the wise advice of Prof. Frankland, who then 
| occupied the chair which I have now the honour to hold, a scho- 


larship for original chemical research—our Dalton Chemical 
Scholarship—was founded in 1853 as a testimonial, and a fitter 


| one could not have been proposed, to our great townsman. The 


establishment in England of a scholarship for excellence in ori- 
ginal research was, twenty years ago, a circumstance without a 
parallel, but in spite of the novelty of the experiment, time has 
fully proved the wisdom of the course which its originators 
adopted. We can already point to a fairly long list of men who 
have taken our Dalton Scholarship, who now hold high and 
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responsible positions in scientific, manufacturing, and official life ; 
and these men will all acknowledge the benefit conferred upon 
them by the training they received when competing for the scho- 
larship, and whilst occupied for the first time in their lives in 
carrying out an investigation on some original subject. 

On the model of our Dalton Chemical Scholarship, an im- 
portant physiological scholarship has lately been founded in this 
College by Mr. Robert Platt ; the conditions of tenure involve 
the prosecution of an original investigation in physiology ; and it 
is to be hoped and expected that this scholarship will do as 
much to stimulate the study of physiology amongst us as the 
Dalton has certainly done in the case of chemistry. The estab- 
lishment of similar scholarships in the branches of physics and 
biology is much to be desired, and benefactions made for these 
special purposes will assuredly prove of the greatest value. 

It is unnecessary for me to point out the <lirect applications 
which the knowledge and experience gained in the labora- 
tory receive in the arts and manufactures dependent upon 
chemical science. These everyone can see for himself. The 
ordinary routine work of the alkali maker, the dyer, the brewer, 
the calico printer, calls immediately for chemical knowledge, and 
manufacturers who do not yet see the value of the training 
afforded by original experimental investigation, are ready enough 
to appreciate chemical knowledge if it can show them that their 
drugs are adulterated or their water impure. 

Concerning the exact mode by which encouragement should 
be given in this country to original research, opinions may differ. 
One proposal has lately been made by the distinguished presi- 
dent of the British Association (Prof. A. W. Williamson), in his 
able address at Bradford, which it behoves all interested in the 
progress of the country carefully to consider. Without attempt- 
ing to discuss the details of this or other schemes, it may be well 
to point out those general features of the subject upon which 
these proposals are based. 

In the first place, then, we shall agree that the measures which 
have to be taxen must be systematic, must apply to the country 
at large, and must include all classes. What we need is the 
development of the latent intellectual resources of the country as 
regards science, the means of sifting out from the great mass of 
the people those golden grains of genius which now too often are 
lost’ amongst the sands of mediocrity. This can only be fully 
accomplished by a system extending from the lowest primary 
schools up to the highest educational establishments in the land, 
and therefore almost necessitates the action of Government. 
But whilst believing that a national system is needed in order 
that the potential scientific energy of the country shall become 
active, I for one should most strongly object to the establish- 
ment of a complete system of State education, One of our 
greatest safeguards and sources ©” national strength has been and 
is the freedom trom Government control which our educational, 
municipal, and local institutions ave always enjoyed ; and the 
evils of a uniform State system_ os existing in France (which is 
such that the Minister for Educ: ion remarked with pride, that 
at a given moment the classes in all the Lycees in France were 
engaged in reading the same chapter in Czsar’s Commentaries) 
need only be felt to be deplored. 

Secondly, it is clear that in order to be able to select from 
amongst the people those whose mental and physical powers fit 
them for ultimately advancing science themselves, the rudiments 
of a scientific training must be much more widely diffused than 
is at present the case. This can only be slowly accomplished ; 
the methods of teaching science are only beginning to be under- 
stool, and, unfortunately, in school teaching the introduction of 
a scientific subject has too often been looked upon more as an 
am sement than as a study requiring as much or more attention 
and exactitude than the older subjects, one which when properly 
taug it acts to quite as great an extent as a mental discipline, 
Science teachers have yet to be trained, and a system of intro- 
duc ng elementary science as disciplinary teaching into primary 
and secondary schoolshas yet tobe made general. Atthe same time 
new institutions have to be founded in which the higher branches 
of the various sciences are taught and criginal research en- 
couraged, and into which youths of conspicuous merit must be 
drafted, whilst existing colleges and universities have to be 
modified to suit the requirements of the time. These institutions 
must contain laboratories, not only for teaching purposes, but 
suited for scientific research, and the professors must take in a 
certain number of advanced students to work on original in- 
vestigation. This is indeed, as Sir Benjamin Brodie points 
out in his evidence before the commission, an educational 


function of the most important character ; because here scien. 
tific education is carried out to its end, and if this is not 
done, you stop short of the most important part of all in 
scientific education, for the perfection of science as a means of 
education is seen only in scientific inquiry. The pupils thus 
trained eventually pursue science as their main business in life, 
and become in their time teachers and professors of their subject, 
Thus by degrees the profession of the investigating teacher will 
become recognised as one in which the ablest of our youths may 
obtain reward and recognition, as well as satisfaction and delight, 
and thus the scientific power of the country will be vastly in. 
creased. 

Concerning the ennobling nature of original scientific inquiry 
it is needless for me to say much, for although I should be the 
last to contend that men of science are free from the foibles and 
weakness common to all mankind, I think it stands to reason 
that the habits of mind which an investigator must cherish, are 
such as must raise him above the petty struggles of ordinary ex- 
istence, and must, for a time at least, lift him into an atmosphere 
free from the cloud and smoke which too often darken the usual 
current of men’s lives. In order to give you an idea in what 
original research consists, and to point out to you the interests 
attaching to an inquiry, the practical applications of which seem 
as far distant as those of a newly-discovered planetoid, I will 
for a few moments draw your attention to a case of the kind 
with which I happen to be familiar. Amongst the sixty-three 
different elements of which the earth, so far as we know, is 
made up, there are many which have been found only in the 
most minute quantity. Indeed, in the list of elements sus- 
pended on the wall, you will notice that a large number out 
of the sixty-three are marked as rare. A few only of these sub- 
stances are employed in the arts and manufactures, or are known 
to play any part in the economy of nature ; the rest are rarities 
of interest at present only to the scientific chemist. It would, 
however, be presumptuous on our part were we to assume that 
the existence of these bodies is a matter of no moment, for we 
are constantly learning that substances hitherto supposed to be 
useless are of the most vital importance. Hence it is obviously 
our duty to get to know all we can about the properties of each, 
even the rarest, of these elementary bodies, and especially about 
their relation to, and mode of action on, the other elements. 
It is clear, too, that as long as our knowledge of the properties 
of any one of these elementary bodies is inaccurate, or if mis- 
taken views regarding any one have arisen, our science must 
suffer in completeness. For just as an error made in the base- 
ment of a house throws the upper storeys wrong, so a mistake 
concerning the size and shape of the foundation blocks of our 
science may render the whole chemical superstructure faulty. 

In 1830 the great Berzelius fully examined a new elementary 
body termed vanadium, the existence of which had been pre- 
viously discovered by his countryman Sefstrém. Having most 
carefully ascertained the remarkable properties of this new sub- 
stance and its compounds with the other elements, Berzelius gave 
to vanadium and its compounds a certain chemical position and 
place amongst the other elements. Thus to the compound of 
vanadium and oxygen containing the largest proportion of the 
latter element, and called vanadic acid, he assigned the formula 
V.O 3, meaning thereby, in the atomic lan: e of our great 
townsman Dalton, that two indivisible particles or atoms of the 
metal are combined with three indivisible particles or atoms of 
oxygen ; and these views, enforced by experiments of the most 
unimpeachable character, were for years universally adopted by 
chemists. 

In 1858 a fact was observed by the German chemist, Ram- 
melsberg, with regard to the crystalline form of the best known 
mineral containing vanadium which exhibited Berzelius’s conclu- 
sions in a new light. It had long been known that substances 
which have an analogous chemical composition are found to cry- 
stallise in anidentical form. Thus the different alums containing 
alumina, oxide of iron, oxide of chromium, oxide of manganese, 
all crystallise in octahedra; and the oxides contained in these 
alums have all an analogous composition ; that is, the relations 
between the number of atoms of metal and of oxygen in each 
case is identical. Now, Rammelsberg found that the crystalline 
form of a mineral contained vanadic acid, and lead was identical 
with another mineral containing phosphoric acid and lead. 
Hence we should expect to find that the oxide of vanadium, 
termed vanadic acid, and the oxide of phosphorus, called phos- 
mena acid, possess an analogous chemical constitution. Such, 

wever, was found not to be the case. Phosphoric acid is well 
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known, and, without doubt, consists of two atoms of phosphorus, 
united with five atoms of oxygen, whereas Berzelius only found 
three atoms of oxygen to two of the rare metal in vanadic acid. 
How is this discrepancy to be explained? We have here to do 
either with an exception to the otherwise general law of iso- 
morphism, so that we may have identity of crystalline form, 
without any analogyin chemical composition, or Berzelius’s experi- 
ments and conclusions respecting the constitution of this vanadic 
acid are incorrect. By experiments on the properties of vanadium 
and its compounds, made with much larger quantities than it fell to 
the lot of the Swedish chemist to work with, it was shown that 
something had been overlooked by him. It was proved that the 
substance which he supposed to be a metal was not a metal at all, 
but an oxide, and that vanadic acid really contains more oxygen 
than he believed it to contain. And what is remarkable is that 
this quantity of oxygen, which had been overlooked, is exactly 
the quantity which is needed in order to make the constitution of 


yanadic acid identical with that of phosphoric acid. We have to 
take out of each atom of Berzelius’s metal one atom of oxygen in 
order to get the true vanadium, so that the real atomic weight of 


this element is less than that given to it by Berzelius by the | 
| but all the types at 300 metres are found between 30 and 100 


atomic weight of oxygen, 67°3— 16 = 51°3. Thus the chemical 
constitutions of phosphoric and of vanadic acids are represented 
by the formulsz P, O;. V.O;. The law of isomorphism re- 
mains unassailed, and the goddess (Vanadis is a cognomen of 
the Scandinavian goddess Freia) who was found wandering as a 
waif and a stray amongst her companion elements, has been re- 
stored to her natural friends, and now forms a_ recognised 
member of a family group. 

To sum up, my aim in the foregoing remarks has been to 
show that if freedom of inquiry, independence of thought, disin- 
terested and steadfast labour, habits of exact and truthful ob- 
servation, and of clear perception, are things to be desired as 
tending to the higher intellectual development of mankind, then 
original research ought to be encouraged as one of the most 
valuable means of education, And that on this ground alone, 
and independent of the enormous material benefits which such 
studies confer on the nation, it is the bounden duty not only of 
the Government, but of every educational establishment, and of 
every citizen of this country who has the progress of humanity 
at heart, to promote and stimulate the growth of original research 
amongst us. 


HELVETIC SOCIETY OF NATURAL SCIENCES 


HE fifty-sixth annual meeting of this society was held on the 
18th, 19th, and 2oth of August last, at Schaffhouse, under 
the presidency of Dr. Stierlin, and is described as having been 
a highly animated one. We shall note a few of the more im- 
portant papers presented; for particulars of which we are 
indebted to the Archives des Sciences. 
In the section of Physics and Chemistry, M. Soret described a 
method for studying ultra-violet spectra. It consists in placing 
a thin fluorescent lamina (sulphate of quinine, ¢.¢. between two 
glass plates) before the eyepiece of a spectroscope, where the image 
is formed,and observing, with sufficient inclination of the eyepiece 
the image of the ultra-violet spectrum then developed on the 
lamina. Prof. Kopp read a paper on bresiline and its deriva- 
tives. The Deacon process of manufacturing chlorine was the 
subject ofa paper by M. Hurter, which gave rise to lively dis- 
cussion. Dr. Heim, who has been observing the sounds of cas- 
cades, find they all give the note C sharp, or F. 


In Geology, Dr. Schalch had a paper on the volcanic rocks of | 


Hohzau. These are in two groups, that of basalts, and that of 
phonolites. They form isolated cones surrounded with thick 


deposits of volcanic tufa, the nature and arrangement of which | 
indicate that the eruptions ha ppened at successive intervals about | 


the end of the tertiary epoch. M. Favre showed a section of the 


Vaudois Alps made at Pleiades, near Vevey aux Ormonts ; in | 


which he distinguishes three zones, consisting of superior Jurassic 
and Necomian, and different portions of Eocene, strata. Nr. Heim 
exhibited a new method of geological representation of a country ; 
it consists in a series of sections, on the same scale, coloured and 
fixed vertically at equal distances on a geological map. He also 
made some observations on the zone of co. tact of crystalline 
rocks and sedimentary strata in Eastern Switzerland and the 
Bernese Alps. Lang announced the early publication, by 
the Alpine Club of ‘a glacier-register, in which information will 
be given as to dimensions, from progress, &c., of glaciers. At the 


first general s¢ance Prof. Heim gave a valuable resumé of the various 
theories of glacial motion. At the second, Prof. Desor presented 
a memoir on morainic landscapes, by which he denotes those 
indicating a former extension of glaciers. The most striking 
types are at the southern base of the Alps. There is discernible 
a zone consisting of a succession of verdant hillocks, sometimes 
aligned, sometimes separate ; these are found to be composed of 
the débris of old formations bruised and triturated, and clearly 
indicating glacial action. A good example occurs at the base of 
Monte Campo di Fiori. 

At the general opening sdawce Prof. Forel gave an account of 
his researches on the deep-water fauna in Lake Leman, of © h ch 
he enumerates some thirty species. He had also studied ‘he 
fauna of the lakes of Neuchatel, Zurich, and Constance. His 
conclusions are briefly these :—-There are in the lakes three dis- 
tinct fauna : (a) a littoral, extending to 15 or 20 metres depth ; 
(4) a deep fauna, from 20 to 300 metres; and (c) a pelagic 
fauna. All the forms of the deep fauna have analogous or simi- 
lar forms in the littoral fauna ; but the converse does not hold, 
At the same level the deep fauna are the same. A few species 
found between 30 and 100 metres are not found at 300 metres. 


metres. There are local and seasonal differences. The deep 
fauna are best studied between 30 and 60 metres. In comparing 
different lakes the general characters of deep fauna are the same, 
but special characters vary. 

In the section of zoology and botany, M. Bugnion described 
some sensitive organs found in the epidermis of Proteus and 
Axolotl. They are considerably developed in the former (1460 
were counted in one specimen), and are disposed in linear groups 
of three or four along certain nerves of the head, and the lateral 
nerve to the end of the tail. They resemble the cyathiform 
organs discovered by M. Leydig in 1850, in the epidermis of fishes. 
Dr. Cartier gave a paper on the sensitive hairs of crocodiles. 

In the medical department Prof. Karsten, of Vienna, made a 
communication on secrobiosis in which he pointed out that Bac- 
teria, Vibriones, and microcosms, &c., are not to be regarded as 
organic species, properly so called ; the phenomena of animal re- 
production have never been observed inthem, They are pathor 
logical products, which grow in the interior of vegetable or ani- 
mal cells, but which do not penetrate these when once developed 
as parasites. 

In the department of Pure Mathematics the principal 
paper was one by Prof. Schwarz on a new example of a con- 
tinual function which does not admit of derivatives, This 
paper will be found 27 extenso in the Archives 

This is the third time in its history that tie Helvetic Society 
has met at Schaffhouse, the former occasions having been in 
1825 and 1847. The next annual session is to be held at Coire. 


SCIENTIFIC SERIALS 
Sitsungsberichte der Konigl. Bihmischen Gesellschaft der 


Wissenschaften in Prag. Jan. 1871 to June 1872. (3 numbers). 
—Among the more valuable matter in these numbers may be 
noted some contributions to palzontological botany; more 
especially a paper by M. Feistmantel describing the various 
fruit-forms met with in Bohemian coal formati-ns. (As pub- 
lished separately, the paper contains several excellent plates). 
The same author communicates also full accounts of the flora in 
coal-measures at the foot of the Riesengebirge, and at Merklin. 
—M. Dvorak describes some curious experiments on individual 
| differences between the two eyes, and between different parts of 
| the retina of thesame eye. He shows that two non-simultaneous 
| impressions, each affecting one eye, appear simultaneous, when 
the time-interval is of a certain length ; this interval he measures 
| with suitable apparatus.—In chemistry we have a note by 
| Prof. Stolba, giving a new method of preparing borofluoride of 
| potassium, and an account of the properties of this substance.— 
| Dr. Weyr investigates mathematically the distance-action of 
| electrica! sclenoids on material plane surlaces; anda note by 
| M. Domalip furnishes experimental proof of certain laws deduced 
by M. Dub as to the dependence of magnetic moment on the 
dimensions of a magnetic bar.—There are also papers on the 
fauna of lakes in the Bohmerwald, on basaltic formaticns, and 
on several points in mineralogy and pure mathematics. 

Bulletin de 1? Académie Royale de Belgique, No. 8, 1873.—In 
this number is described a recording wufeoregraph, devised by 
M. Van Rysselberghe, and which seems to have some merit ; 
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the advantage being that the readings of several different instru- 
ments can be recorded by means of a single steel graver, making 
traces on a varnished copper sheet. The sheet is fixed on a 
vertical cylinder, which rotates at equal intervals (e.g. every ten 
minutes) ; an electric circuit, of which the instrument to be ob- 
served forms part, is closed by the movement of the cylinder ; 
this liberates the graver, which then gives a tracing proportional, 
in length, to the indication of the instrument. At each revolu- 
tion the graver descends a little ; thus a series of equidistant 
lines are obtained, the extremities of which form the curve of 
observations. The copper sheet is afterwards dipped in an acid 
and thus made ready for engraving.—M. Terby communicates 
some drawings made by M. Schroeter, in the end of last century, 
which show the configuration of the spots of Mars at that time. 
He finds, in these, fresh proof of the permanence of the spots.— 
A letter from Prof. Genocchi, of Turin, on several mathematical 
questions, calls forth a long report from M. de Tilly with refer- 
ence to the alleged impossibility of demonstrating the postulates 
of Euclid by plane geometry, or by any geometrical reasoning.— 
We further find notes on the congelation of alcoholic liquids, 
(Melsens), on the motion of projectiles, on hypo-sulphurous acid, 
on some storms at Aartselaer in July, and other topics. 

Bulletin de la Société Impériale des Naturalistes de Moscou, 
No. 1, 1873.—In this number there is a valuable paper of 
spectroscopic solar observations in 1872, by M. Bredichin Four 
plates are appended, showing the spectroscopic profile of the sun 
from July 22 to September 10. The author’s results confirm, in 
the main, those of Secchii—M. Berg gives some particulars as 
to the successful acclimatisation of a Japan silkworm, the dz- 
therea Yama Mayu, in the Baltic provinces. Cultivators were 
looking in this direction partly because of the difficulty of accli- 
matising mulberry in the north ; the new animal feeds on oak 
leaves. One striking fact is, that some of the eggs were ex- 
posed, at times, for three days successively, to a temperature of 
12° R., without apparent injury. The temperature at which 
the worms were kept after leaving the egg till spinning time, 
varied between 12° and 16° R. The entire extra-oval life of the 
Yama Mayu in Riga is about 164 weeks ; or 9 in the caterpillar, 
6 in the chrys:lis, and 14 in the moth stages respectively. Ex- 
periments, extending over three years, have fully shown that the 
scheme in question is a practicable one We have further to 
note a long and interesting account, by M. Wolkenstein, of cer- 
tain ancient cemeteries named “‘ Jalnikis,” found on many of the 
hill-sides in Novgorcd. The tombs are made of unhewn stones 
arranged in form of a rectangular cyst, which contains the 
skeleton. In his study of the question whether these cemeteries 
belonged to ancient Novgorwdians, or some other people, the 
author is led to assign a Slavic origin.— Among the remaining 
papers are a note by M. Stepanotf on the development of Calyp- 
treea, and a reply by M. Lubimoff to M. Bredichin. 


Reale Istituto Lombardo di Scienze Lettere Rendiconti Fasci- 
colo, XV, 1873.—In addition to a large quantity of historical 
and philosophical matter, which includes a fourth paper on Kant’s 
philosophy, by C. Cantoni, this number contains observations of 
Comet II, 1873, by S. Tempel ; a long paper on the polymor- 
phism of Pleospora Herbarum, by Drs. Gibelli and Griffini ; and 
also some anatomical and medical notices. 

THE Annali di Chimica applicata alla medicina for September 
contains the usual number of notices on pharmaceutical prepara- 
tions, &c. 


American Fournal of Science and Arts, October.—This 
number contains a description of some valuable improvements 
in the silt analysis of soils and clays, by Mr. Hillgard. From 
minute observations on the working of the elutriating appara- 
tuses of Nébel, Schulze, Fresenius, and others, he concludes 
that all determinations hitherto made with conical vessels are 
vitiated by irregular currents, and a kind of miniature avalanche 
formed by the particles. He employs a cylindrical elutriating 
tube, having a rotary churn attached to its base, but screened by 
wire from the liquid column. This has given good results.— 
Prof. Dana has a (continued) paper on the quartzite, limestone, 
and associated rock of the vicinity of Great Barrington, Berk- 
shire Co., Mass.—Mr. May describes some experiments on the 
determination of lead as peroxide, and Mr. Remsen communi- 
cates a note on isomeric sulpho-salicylic acids.—Mr. Bentham’s 
anniversary address to the Linnean Society is given; also a 
French Academy notice of Dr. Verneuil, who did valuable 
service to North American geology.— We further uote accounts of 
zarious survey operations in Colorado, Sierra Nevada, Utah, &c. 


Atti della Reale Academia dei Lincei; Roma, Dec. 189g 
This publication contains, among other papers, an interesting 
description, accompanied with plates, of certain human bodies 
found in a remarkable state of preservation in a cemetery at Fa 
rentillo. The authors, MM. Maggiorani and Moriggia, made 
analyses of the soil, which abounded in salts of lime having, of 
course, avidity for water. The ground was porous, and readily 
permitted passage of vapour from one stratum to another, 
Scarcity of humus and good ventilation were other favouring 
causes. There was a popular tradition that the soil was brought 
from Palestine, but this is thought incorrect. The mummies 
were throughout invaded with sporulz and various other para. 
sites, which doubtless contributed to the mummification.—A | 
paper by M. Volpicelli offers a complete and general solution, 
through the geometry of situation, of the problem relating to the 
course of a horse over a checkered surface.—Prof. Cantoni has an 
article on the various modes of electrical testing (esplorazione) and 
on the influence of hypothesis in electrostatics ; in which he makes 
some strictures on certain passages in Tyndall’s little work on 
Electricity, referring to the existence of two fluids\—We further 
notice a paper by Prof. Cadet on the functions of the white 
nerve substance, and one by Prof. Respighi on the shower of 
falling stars observed November 28, 1872. 


SOCIETIES AND ACADEMIES 
Paris 

Academy of Sciences, Oct. 20.—M. de Quatrefages, pre- 
sident, in the chair.—The following papers were read :—Theory 
of the movement of a point attracted towards a fixed centre, 
by M. J. Bertrand.—On Dr. Reye’s explanation of the solar 
spots, by M. Faye. Dr. Reye considers that the heat of a 
facula causes an up-rush and expansion of the superincumbent 
atmosphere, causing a sort of vortex through which the materials 
of lower strata rise, expand, cool duwn, and condense. M. Faye, 
aiter explaining the theory in question, argued that a very simple 
fact overthrows it at once. Dr. Reye’s theory would make the 
vortex or spot oz the sun, while the measurements of Carrington 
have shown that it is really zz the sun.—Anatomical researches 
on the tardigrade Zdentata, by M. P. Gervais.—M. Alph. de 
Candolle presented the last voiume of the “ Prodromus Syste- 
matis Naturalis Regni Vegetabilis.’—The secretary reported on 
a number of papers ou the Phyl/oxera.—Researches on an easy 
method of measuring the capacity of ships, by M. d’Avout.— 
Additional note to the monograph on the fish of the family of the 
Symbranchide, by M. C. Dareste.—On the production of galls 
on vines attacked by the Phylloxera, by M. Max Cornu.—On 
the reproduction of the oak Phylloxera, by M. Balbiani.—On 
the production cf certain crystalline borates in the dry way, by 
M. A. Ditte. The paper in question described several borates of 
barium and magnesium, and also several double salts of the 
same class.—Note on the chlorovanadates, by M. P, Haute- % 
feuilie. —On the production of methylamines in the manufacture 
of pyroligneous products, 
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THE HARTLEY INSTITUTION, 
SOUTHAMPTON. 


The Council require the services of a Gentleman to undertake the super- 
vision of the Mu-eum and Library of the Institution, and to act as irs 
Secretary. Salary, £150 Further information may be obtained on appli- 
cation to the Principal at the Institution. 


THE HARTLEY INSTITUTION, 
SOUTHAMPTON. 


In the Department of General Literature and Science CANDIDATES 
are PREPARED for the Indian Engineerieg College andall other Public 
Competitive Examination. 

In the Department of Engineering and Technical Science youths are 
trained both theoretically and by acourse of practical instruction in labora- 
tories, workshops, and on works of actual construction, for engineering, 
architecture, surveying, and other technical occupations, and for the engi- 
neering service of India. 

In the Department of Preliminary Medical Education students receive 
instruction in the elements of medical science, with opportunities for dis- 
pensing and hospital practice. 

ext term commences April 28. 
For prospectus address the Librerian. 


VICTORIA INSTITUTE, 
OR PHILOSOPHICAL SOCIETY. 

A Paper will be read on ‘‘ The Flint Implements of the Drift,” by W D 
Michell, Esq. at 8 o'clock on Tuesday, May 6th. Mr. Whitley’s and other 
Collections will be exhibited, after which a Discussion will take place. 

The Institute meets on this occas on at the Rooms of the Society of Arts, 
John Street, Adelphi. 

«*« Tickets may be had on application. 


F. W. HENRY PETRIE, Hon. Sec. 
Rooms of the Institute, 8, Adelphi Terrace, Strand. 
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November Members’ Annual Subscription, £1. Payment at the 
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prints from Storeton. Apply—T. Z , Post Office, Neston, Cheshire. 
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Le sons on Pronunciation — Translation — Correspoadence, by Dr. 
CLAUDON, Parisian, 443, Strand (opposite the Charing Cross Sta- 
tion). Dr. Claudon is M.D. of Paris, and M.R.C.S. of England, and 
has had ten years’ successful experience in teaching _List of references 
sent free. 
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(Three minutes’ walk from South Kensington Museum), 
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Agents for Hartnack’s Microscopes, &c. 
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CHARLES OWEN, Manager 


(Ten years with Joun Brown1noG, of the Minories; Nephew and formerly 
Manager to the late Henry Barrow, of Oxenden Street, Haymarket) 


46 & 48, CITY ROAD, LONDON, E.C. 


Wholesale Manufacturers of 


B.A., preparatory for the examinations of the University of London, | 


Fellowships of the College of Surgeons and Civil Service. Fee tor the 
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A. J. POLLOCK, M.D., Dean. 


UNMOUNTED MICROSCOPIC OB- 
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RECENT PUBLICATIONS. 4 


PROFESSOR HUXLEY’S CRITIQUES and ADDRESSES. §8vo, ros. 6d. [This day. 


ConTENTS :—Administrative Nihilism. The School B ards: what they can do and what they may do. On Medical Educa. 
tion. Yeast. On the Formation of Coil. On Coral and Coral Reefs. On the Methods and Results of Ethnology. On some 
Fixed Points in British Ethnology. Paleontology and the Doctrine of Evolution, Biogene-is and Abiogene,is, Mr. Darwin’s 
Critics. The Genealogy of Animals, Bishop Berkeley aud the Metaphysics of Sensation. 


(By the same Author—LAY SERMONS, ADDRESSES, AND REVIEWS. New Cheaper Edition. Crown 8vo. 7s. 6¢.) 


THE LIFE and LETTERS of JAMES DAVID FORBES, F.R.S., late Principal of the 
United College in the University of St. Andrews. By J. C. SHAIRP, LL.D., Principal of the United College in the 
University of St. Andrews, P. G, TAIT, M.A., Professor of Natural Philosophy in the University of Edinburgh, and 
A. ADAMS-REILLY, F.R.G.S. With Portrait, Map, and Illustrations, 8vo, 16s. [Zhis day. 


‘* Not only a biography that all should read, but a scientific treatise without which the shelves of no physicist’s library can be 
deemed com} Icte.”— Standard. 
THE MYSTERY of MATTER, and OTHER ESSAYS. By the Rev. J. A. Picton. 
Crown 8vo, 10s. 6d. 
CONTENTS :—The Mystery of Matter. The Philusophy of Ignorance. The Antithesis of Faith and Sight. The Es<ential 


Nature of Religion. Christian Pantheism. [Zs day. 
CALIBAN: THE MISSING LINK. By Daniel Wilson, LL.D., Professor of History 
and English Literature in University College, Toronto. 8vo, 10s. 6d. [7his day. 


A SECOND SERIES OF HISTORICAL ESSAYS. By E. A. Freeman, M.A. D.C.L., 
late Fellow of Trinity College, Oxford. 8vo, 10s. 6d. 


ConrTENTs :—“ Ancient Greece and Medizval Italy ;” “ Mr. Gladstone’s Homer and the Homeric Ages ;” “ The Historians 
of Athens ;” “The Athenian Democracy ;” “ Alexander the Great ;” “ Greece during the Macedonian Period ;” “ Mommsen’s 
History of Rome ;” “ Lucius Curnelius Sulla;” “ The Flavian Cesars.” (FIRST SERIES, SECOND Ep1rion, 8vo, 10s. 6d.) 


OLD-FASHIONED ETFHICS, and COMMON-SENSE METAPHYSICS, with some of 
their Applications. By W. T. THORNTON, Author of ‘‘ A Treatise on Labour.” 8vo, 10s. 6d. [7his day. 


Contents :—I. Ante-Utilitarianism. II. History’s Scientific Pretensions. III. David Hume as a Metaphysician. IV 
Huxleyism. V. Recent Phases of Scientific Atheism. VI. Limits of Demonstrable Theisin. 


STUDIES IN THE HISTORY OF THE RENAISSANCE. By Walter H. Pater, 


M.A., Fellow of Brasenose College, Oxford. Crown 8vo, 7s. 6d. [Zhis day. 
THE SCIENTIFIC BASES OF FAITH. By J. J. Murphy, Author of ‘‘ Habit and 
Intelligence.” 8vo, 145. [Zhis day. 


THE INTELLECTUAL LIFE. By P.G.Hamerton. Crcewn 8vo, tos. 6d. 
[This day. 


THE CHILDHOOD OF THE WORLD. A Simple Account of Man in Early Times. 
By EDWARD CLODD, F.R.A.S. Crown 8vo, 35. ‘ [Zhis day. 


THE ROMANCE, OF ASTRONOMY. By. R. Kalley Miller, M.A., Fellow of St. Peter’s 
College, Cambridge. Crown 8vo, 3s. 6d. ( This day. 


MACMILLAN & CO., London. 


WORKS BY SIR SAMUEL BAKER, F.RGS. 


THE NILE TRIBUTARIES of ABYSSINIA and the SWORD HUNTERS of the 
HAMRAN ARABS. Fourth and cheaper Edition, with numerous Illustrations and Maps. Crown 8vo, 6s. 


The Zimes says :—“* It solves finally a geographical riddle which hitherto had been extremely perplexing, and it adds much 
to our information respecting Egyptian Abyssinia and the different races that spread over it. It contains, moreuver, some notable 
instances of English daring and enterprising skill ; it abounds in animated tales of exploits dear to the heart of the B.i:ish ‘ports- 
man ; and it will attract even the least studious reader, as the author tells a story well, and can describe nature with uncommon 
power. 


THE ALBERT N’YANZA GREAT BASIN of the NILE, and EXPLORATION of the 
NILE SOURCES. Third and cheaper edition, with numerous IIlustretions and Maps. Crown 8vo, 6s. 
**The aathor, while he equals other African explorers in judgment and daring, far exceeds them in literary capacity. Heh 
produced two volumes which can be read straight through with ease and sina *-Gaandines. ow nie 
‘*Charm'ng’y written, full—as might be expected—-of incident, and free from that wearisome reiteration of useless facts which 
is the drawback to almost all books of African travel.” —.Spectator. 


MACMILLAN & CO., London. 
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ENLARGEMENT OF “THE PRACTITIONER.” 


SANITARY MEDICINE AND PUBLIC HEALTH, 


Price 1s. 6d, Monthly. Yearly Subscription 18s, Post Free. 


THE PRACTITIONER: 
A MONTHLY JOURNAL OF THERAPEUTICS AND PUBLIC HEALTH. 


EDITED BY 


FRANCIS E. ANSTIE, M.D., F.R.C.P. 


Senior Assistant Physician to Westminster Hospital, and Lecturer on Medicine in Westminster Hospital Schoci. 


**PRACTITIONER” OFFICE, 29, Bedford Street, Covent Garden, W.C. 
Lonpon, 1873. 

THE Publishers of Zhe Practitioner have much pleasure in announcing the immediate enlargement of the Journal 
by the addition of 16 pages in each number, which will be devoted exclusively to matters of Public Health. 

The sanitary legislation of 1872 has created an entirely new set of public appointments, which must necessarily 
be filled by medical men. 

The numerous Medical Officers of Health who have been, or will be shortly, appointed all over the country, must 
necessarily feel the want of some channel through which they may obtain the most recent and correct information 
respecting all matters which concern the important duties which they are called on to perform. At present there is 
no such source of information ; for the casual notices of hygienic matters which appear in the ordinary medical 
journals, though often individually very valuable, can scarcely be said to put the subject of Public Health before the 
profession in a compact and continuous manner. 

The Publishers of Zhe Practitioner have the pleasure of announcing that the Editor has succeeded in obtaining 
the promised co-operation of several of the inost distinguished authorities in Sanitary Medicine, in making the Public 
Health Department of the Journal all that it should be. Each monthly instalment will consist of three sub-sections : 
the first, an original article on some hygienic question of general interest ; the second, a summary account of what is 
being done in practical hygiene in this country and on the Continent ; the third, a brief mention of all new inventions 
in the way of apparatus and processes for carrying out the details of sanitary work. 

The first number of the enlarged Practitioner will appear in May, or rather it will be published on the 26th of 
April ; and arrangements have been made by which the Journal will in future always appear on the 26th of the month 
before its nominal date. 

It has not been thought advisable to materially alter the name of the Journal, which the Publishers are happy to 
believe has become favourably known to a wide circle of readers. In its new series, therefore, The Practitioner will 
be merely entitled “A Monthly Journal of Therapeutics and Public Health :” and under this denomination the 
Publishers confidently hope that it will attract a large increase of that support which the profession has already 
liberally given to it. In this belief they have determined not to increase the present price (1s. 6¢. monthly), although 
their subscribers will in future obtain 16 more pages of printed matter. 


THE MAY NUMBER CONTAINS :— 
ORIGINAL COMMUNICATIONS : 
James Ross, M.D.—The Geometrical Method in Medicine. Part III. 
Dr. Anst1E.—On the Use of Ergot of Rye in the Hzmoptysis of Phthisis. Part III. 
SAMUEL Crappock. —Case of Strangulated Femoral Hernia with Gangrenous Gut and Imprisoned 
Lumbrical Worm. 
The Epitor.—Note on Dr. Dale’s Case. 
CLINIC OF THE MONTH. 
EXTRACTS FROM BRITISH AND FOREIGN JOURNALS. 
NEW DEPARTMENT OF PUBLIC HEALTH. 
CONTAINING ARTICLES ON 
Propagation of Enteric Fever by the Milkman. 
Protection of Europe from Cholera and Plague. 


Sanitary Organization in England. 
Health Aspects of Sewage Irrigation. 


MACMILLAN AND CO. 29 & 30, BEDFoRD STREET, COVENT GARDEN, LONDON. 
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ROYAL POLYTECHNIC INSTITUTION, 
309, REGENT STREET, W. 


LABORATORY and CLASS ROOMS are now open for ANALYSES. 
Pupils and Class and Private Studies. Investigations connected with 
Patents Conducted. Classes are now forming in Chemistry, Physics, 
and Steam.—For Fees and Syllabus apply to the Professor of Chemis- 
try, Scientific Department, Royal Polytechnic Institution. 


ROYAL COUNCIL OF EDUCATION.— 
The Laboratory and Class-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING. The subjects of the above 
Examinations can be studied either Privately or in Classes. Fees 
‘moderate. Analyses and investigations conducted.—Apply to Prof. 
E. V. GARDNER, F.E.S., F.S.A., 44, Berners Street, W. 


SCHOOL OF CHEMISTRY, 
20, GREAT MARLBOROUGH STREET, 
LONDON, W. 
DirecTtepD sy ARTHUR VACHER. 


GEOLOGICAL MUSEUM FOR SALE.— 


Two Cabinets, containing 6.000 specimens (scientifically arranged) of 
Minerals, Rocks, and Fossils, forming a first-class private museum. 
ice 3,000 guineas 
Apply to Professor Tennant, 149, Strand. London, W.C., who has also 
Elementary Collections at 2, 5, 10, 20, to 100 guineas each. 
Professor Tennant gives Instructionin Mineralogy and Geology. 


NEWMAN’S ENTOMOLOGIST: 


A MONTHLY ILLUSTRATED JOURNAL OF BRITISH INSECTS. 
Conducted by Epwarp Newman, F.L.S. F.Z.S. &c., 
Late President f the E logical Society. 

The objects of the Etomovogist are to give every information about In- 
sects ; more especially to work out the history of those which attack Fruit 
and Forest Trees, Vegetables, Root and Seed Crops, Greenhouse and Gar- 
den Plants, with a view to suggesting remedies. Notes, Observations, and 

ueries on every branch of the Science are solicited. To preserve a con- 
tinuous record of the occurrence of rarities. To improve collections by 
offering a ready medium for the exchange of specimens. 

Published on the First of every Month. 
PRICE SIXPENCE. 


SIMPKIN, MARSHALL, and Co , Stationers’ Hall Court. 


*.* Subscriptions for one year,.post free, Six Shillings, payable in advance 
to Edward Newman, 9, Devonshire Street, Bishopsgate, rE. Prepayment by 
the year effectually removes the possibility of irregular delivery by provin- 
cial booksellers. 


FLETCHER’S NEW UNIVERSAL 
FURNACE (GAS), 


For Mufiles, Crucibles, Ladles, and general purposes; requiring neither 
blast nor attention, and working at any required temperature with certainty. 

Small sizes for Laboratory work. Large sizes for brsss and :ron castngs, 
reducing photo. waste, photo. enamelling, assaying, and all purposes where 
exact results are required withou t constant attention. More than fifteen 
hundred of these furnaces are now in use. Drawings and descripti on free, 
by post. 


TH 2S, FLETCHER, F.C.S., 15, Bold Street, Warrington. 


FRASER’S MAGAZINE for MAY, being 

No. XLI. of the New Series. Edited by J. A. Froupr, M.A, 
ConTENTs. 

Lectures on Mr. Darwin’s Philosophy of Language. By Professor Max 
Liller.—First Lecture. 

Peasantry of the Southof England. By a Wykehamist. 

Gerard de Nerval. By A. Lang. 

A “Note” of Interrogation. By Florence Nightingale. 

Over the Marches of Civilised Europe. 

Present Aspect of the labour Question. By an Artisan. 

Vienna. By M. D. Conway. 

On the Regeneration of Sunday. By F. W. Newman. 

The Jesuits, and their Expulsion from Germany. 

Bodley and the Bodleian. By Richard John King. 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


TEXT-BOOKS OF SCIENCE. 
Edited by T. M. Goopeve, M.A. and C. W. Merrir1gtp, F.R.S, 
Just published, in small 8vo, price 3s. 6d. cloth. 


ELECTRICITY and MAGNETISM. By 
FLEEMING JENKIN, F.R.SS. L. and E. Professor of Engineer- 
ing in the University of Edinburgh. 


Text-Books Areviously published, price 38. 62. each :— 


Goodeve’s Mechanism.” 

Bloxam’s Metals.” 

** Miller's Inorganic Chemistry.” 

** Griffin’s Algebra and Trigonometry.” 

“* Notes on the same, with Solutions.” 
‘*Watson’s Plane and Solid Geometry.” 

Maxwell's Theory of Heat.” 

“ Merrifield’s Technical Arithmetic.” 

* Hunter’s Key to Merrifield’s Arithmetic.” 
Anderson’s trength of Materials.” 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


NEW AND CHEAPER EDITION OF HARTWIG’S TROPICS, 
Now ready, in One Volume, 8vo, with 8 Cromoxylographs, and above 200 
Woodcuts, price tos. 6d. cloth, 

THE TROPICAL WORLD: Aspects of 


Man and Nature in the Equatorial Regions of the Globe. 
By Dr. GEORGE HARTWIG. 


By the same Author, uniformly illustrated :— 
“ The Sea and its Living Wonders,” price 21s. 
** The Polar World,” price 21s. 
“The Subterranean World,” price 21s. 
“ Harmonies of Nature,” price 18s. 
London : LONGMANS, GREEN, and CO. PaternosterSRow. 


NEW WORK BY THE REV, DR. HAUGHTON, M.D. 
In 8vo, with r11 Figures on Wood, price 21s. cloth. 
PRINCIPLES of ANIMAL MECHANICS. 
By the Rev. SAMUEL HAUGHTON, F.R.S., Fellow of Trinity Col- 
lege, Dublin, M.D. Dub. D C.L, Oxon. 
London: LONGMANS, GREEN, & CO., Paternoster Row. 


DECAISNE’S SYSTEMATIC BOTANY BY HOOKER. 


In One Volume, imperial 8vo, with 5,500 Woodcuts from Designs by L. 
Stenheil and A. Riocreux, price 52s. 6d. cloth, 


AGENERAL SYSTEM of DESCRIPTIVE 
and ANALYTICAL BOTANY, comprising—I. Organography, Ana- 
tomy, and Physiology of Plants. II. Descriptions and _Iliustrations 
of the Orders. Translated from the French of E. Le Maout, M.D, 
and J. Decaisne, Member of the Institute, by Mrs. Hooker ; the 
Orders arranged atter the method followed in the Universities and 
Schools of Great Britain, with Appendix on the Natural Method, Sy- 
nopsis of the Orders, and other Additions by J. D. Hooker, C.B., 
F.R.S., &c., Director of the Royal Botanic Gardens, Kew. 


London: LONGMANS, GREEN, & CO. Paternoster Row. 


BRUHN’S LIFE OF HUMBOLDT. 
Now ready, in 2 vols. 8vo, with 3 Portraits, price 36s. 


LIFE OF ALEXANDER VON HUM- 


BOLDT. Compiled in C ation of the C y of his Birth 
by Herr Juttus Léwenserc, Dr. Ropert Avé-LALLEMANT, and Dr. 
A.Frep Dove. Edited by Professor BruHNs, Director of the Obser- 
vatory at Leipzig. Translated by Janz and Carotine LAssELL. 


London: LONGMANS, GREEN, & CO., Paternoster Row. 
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“THE GARDEN,” THE ONLY CHEAP FARMERS’ NEWSPAPER, 
A Weekly Illustrated Journal Benne aly to Horticulture in all its THE CHAMBER OF 


ARDEN i ducted by WIL R , F.L.S., Auth 
“ “Alpine for English Gardens,” “ The "Parks, AGRICULTURE J OURNAL 
AND FARMERS’ CHRONICLE, 


Promenades, and Gardens of Paris,” &c.; and the best Writers in every de- 
partment of Gardening are contributors to its pages. cae 
The following are some of the subjects regularly treated of in its pages :— 


Tie Flows Garden Forty Powers Raited by Jouw Cisne, Secretary to the Cental Chamber of 
s 
Garden Structures. Public Gardens. Devotes specialattention to the discussions and proceedings of the Cham- 
Room and Window Gardens. The Greenhouse and Stove. —_ of Agriculture of Great Britain (which now number upwards of 
Notes and Questions. The Household. 18,000 members), besides giving original papers on practical farming, 
Market Gardening. The Wild Garden. and a mass of intelligence of particular value to the agriculturist. 
Trees and Shrubs. The Kitchen Garden. The I " 
Tue GARDEN may be obtained through all Newsagents and at the Railway are Marhete of 
Bookstalls, at per copy. It may also be had direct from the Office at 5s. evening so as to insure delivery to 
for a Quarter, 9s. 9¢. for a Half-year, and 19s. 6d. for a Year, payable in ad- on Tuesday morning. Price 3d., or prepaid, 15s. a year post free. 


apndin Monthly Parts. Specimen Copies (post-free), 
37, Southampton Street, Covent Garden, W.C. 


THE BREWERS’ GUARDIAN: 
Afortnightly paper opel tothe Protection of Brewers’Interes _—_ Licensing RUPTURES._—BY ROYAL LETTERS PATENT. 


al, and Parliamentary matters. 
E’S MOC-MAIN LEVER TRUSS 


Review oF THE MALT AND Hop TRADES ; AND WINE AND SPIRIT TRADES 
is allowed by upwards of 500 Medical Men to be the most effec- 


REcorD. 
The Official Organ of the Country Brewers’ Society. tive invention in the curative treatment of Hernia. The useof 
(Founded 1822.) a steel spring, so often hurtful in its effects, is here avoided; a 
soft bandage being worn round the body, while the requisite 
“TheBrewers Guardian” is published on the Evenings of every alternate resisting power is supplied by the MOC-MAIN PAD and 
Tuesday, and is the only journal officially connected with brewing interests | PATENT LEVER, fitting with so much ease and closeness 
Subscription, 16s 6d. per annum, post free, dating from any quarter-day ; that it cannot be detected, and may be worn mer | sleep. A 
Single Copies, rs. each. Registered for Transmission Abroad. descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
Offices—5, Bond Court, Walbrook, London E.C. 2 inches below the hips, being sent to the manufacturer, 
HOLLOWAY Ss PILLS and OI NTMENT. Price of a single Truss, 16s., 215., 26s. 6d., and 31s. 6d. 
Prevention of Weakness.—Whenever circumstances produce impure | | tf as Double ,, 318 6d., 425., and 52s. 6d. \Post-ree 
blood, lessen the force or in any way disarrange the balance of circula- | - < Umbilical 42s. and 52s. 6d. 


stagnation takes place lungs, or 
ormidable sympt»ms discover themselves. et Holloway’s remedies 

be tried, on the first feelings of debility, or on the first annoyance of a ELASTIC STOCKINGS, KNEE-CAPS, 
dry hacking cough. After the chest, both before and behind, has been | &c., for Varicose Veins and all cases of Weakness, and Swelling of the leg 
fomented with warm brine, and the skin has been dried with a towel, | Sprains, &c. They are porous, light in texture, and inexpensive, and drawn 
the Ointment should be well rubbed twice a day upon the chest and | on over an ordinary stocking. Price 4s. 6d., 7s. 6d., 10s., and 16s. each 
between the shoulders, and the Pills should be taken in alterative doses | Postage free. 

to purify the blood and cleanse the system, without weakening it, or | 

rousing or aggravating nervous irritation. JOHN WHITE, Manutacturer, 228, Piccadilly, London. 


Published by W. PICKERING, 21, Arundel Street, Strand, W.C. 


Just published, in crown 8vo, Ios. 6d. 


UNIVERSITY OARS: 


BEING A CRITICAL INQUIRY INTO THE AFTER HEALTH OF THE MEN WHO ROWED IN THE 


OXFORD AND CAMBRIDGE BOAT-RACE, 


FROM THE YEAR 1829 TO 1869, 
BASED ON THE PERSONAL EXPERIENCE OF THE ROWERS THEMSELVES. 


By JOHN ED. MORGAN, M.D., M.A. OXON., F.R.C.P., 


Late Captain of the John + (Coll. Univ.), Physician to the Manchester Royal Infirmary, Author of ‘ Deterioration of Race,” &c. 


“Dr. Morgan’s book presents, ina most admirable manner, full and accurate statistics of the duration of life, and of the causes 
of death, of all the men who have rowed in the Oxford and Cambridge boats from 1829 to 1869, and also gives letters addressed to 
the author by nearly every individual of the number.”—Daily News. 

‘© We think that all lovers of the English race, all who desire to see cultivated amongst our young mena spirit of manly 
endurance, wholesome emulation, and who are philosophical enough to recognise the fact that vigorous physical development is 
more often than otherwise an index of good mental and moral attributes, are under great obligation to Dr. Morgan for his book.” — 


Medical Times. 
‘¢ There is so much that is readable and interesting in the work to which we have referred that we cannot do better than to 
yecommend everyone interested in the subject—and who is not—to read the work for themselves.” —Medical Press and Circular. 
s objectors in a good-humoured tone, 


“g ar, vi d sable style of writing, and he deals with hi 
Dr. Morgan has a clear, vigorous, and agree y 


while the good sense and moderation of his views will commend them to unprejudiced readers. 


MACMILLAN AND CO., London. 
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CLARENDON PRESS PUBLICATIONS. 


A TREATISE on ELECTRICITY and MAGNETISM. By J. C. Maxwell, M.A,, 
F.R.S., Professor of Experimental Physics in the University of Cambridge. 2 vols, 8vo, 315. 6d. 


ELEMENTS of NATURAL PHILOSOPHY. By Prof. Sir William Thomson, F.R.S., 
and Prof. P. G. TAIT. Part I. 8vo. gs. 


The GEOLOGY of the VALLEY of the THAMES. By John Phillips, M.A. F.R.S., 
Professor of Geology in the University of Oxford. With Cojoured Map and Numerous illustrations. 8vo, 215. 


** It does not often fall to our lot to open a book devoted to Science, and to derive from it the large amount of pleasure, and at 
the same time of real instruction which we have found in the pages of this volume.”—Atheneum. 


** We believe that the book will remain for a very long time the standard work on geology of the secondary period.” —Paii 
Mail Gazette. 


-VESUVIUS. By Professor Phillips. With numerous Maps and Illustrations. Crown 
8vo, 10s. 6a. 
‘* Professor Phillips has undertaken to give an authentic history of Vesuvius from the days of Crassus to the end of 1868, and to 


explain the phenomena of the burning mountain according to the laws of a rigid induction. His plan has been successfully carried 
out, and has resulted in a work of high value.”—Pa// Mall Gazette. 


DESCRIPTIVE ASTRONOMY. A Handbook for the General Reader, and also for 


ractical Observatory work, With 224 Illustrations and numerous Tables. By G. F. CHAMBERS, F.R.A.S., Barrister-at. 
be Demy 8vo, cloth, 856 pp., price 21s. 


CHEMISTRY FOR STUDENTS. By A. W. Williamson, Phil. Doc., Professor of 
Chemistry, University College, London. New Edition, with Solutions. Extra fcap. 8vo. Cloth, price 8s. 6. 
‘* A too rare example of what a good elementary text-book in any science ought to be: the language brief, simple, exact ; the 
arrangement logical, developing in lucid order principles from facts, and keeping theory always dependent upon observation; a 


book that keeps the reason of the student active while he strives to master details difficult but never without interest.”— 
Examiner. 


EXERCISES IN PRACTICAL CHEMISTRY. By A. G. Vernon Harcourt, M.A., 
F.R.S., Senior Student of Christ Church, and Lee’s Reader in Chemistry, and H. G. MADAN, M.A., Fellow of Queen’s 
College, Oxford. Series I., Qualitative Exercises. Crown 8vo, price 7s. 6¢. Second Edition. ; 

“The volume is intended as a companion to the valuable and suggestive work on ‘Theoretical Chemistry,’ by Professor 
Williamson. It constitutes a complete guide to Qualitative Chemical Analysis. Ample instructions are given to the student 
at every step, and the instructions are further enforced by excellent iilustrations, The first portion consists of an examination 
of the principal gases, and of the principal radicles and their salts ; whilst the second treats of the systematic analysis of a 
single salt. The Appendix contains a variety of use‘ul tables. Many useful practical hints are dispersed throughout the 
volume, which is one worthy in every respect of a place in the Clarendon Press Series.” —AMedical Times. 


AN ELEMENTARY TREATISE ON HEAT. By Balfour Stewart, LLD., F.R.S, 
Professor Natural History in Owens College, Manchester. Extra fcap. 8vo, with numerous Woodcuts and Diagrams, 7s. 62. 
New Edition, revised and enlarged. 


“The publication of this manual is exceedingly well-timed ; it includes within narrow limits the leading facts and principles of 
this younger-horn of the Sciences, and for the mastery of the greater portion of the contents only requires ordinary intelligence on 
the part of the reader.” —.Spectator. 


FORMS OF ANIMAL LIFE. Being Outlines of Zoological Classification Based upon 


Anatomical Investigation, and Illustrated by Descriptions of Specimens and of Figures) By GEORGE ROLLESTON, 
M.D., F.R.S., Linacre Professor of Physiology, Oxford. Demy 8vo, price 16s: 


‘*Teacher and student alike will rejoice over this volume. It supplies us in a thorough, yet easily-mastered, manner, with a 
vast amount of precise and important information concerning the structure of all animals save man, the descriptions being drawn in 
order from every sub-kingdom and each class of the animal world.” —Sfectator. 


** A book of the highest character and value.” —Atheneum. 


A TREATISE ON ACOUSTICS. By W. J. Donkin, F.R.S.,* Savilian Professor of 
Astronomy in the University of Oxford. Crown 8vo, price 7s. 6d. 


A SYSTEM OF PHYSICAL EDUCATION : Theoretical and Practical, with numerous 


Illustrations drawn by A. Macdonald, of the Oxford School of Art. By ARCHIBALD MACLAREN, The Gymnasium, 
Oxford. Ex‘ra fcap, 8vo, price 7s. 6d, 


“The work before us is one which should be in the hands of every schoolmaster and schoolmistress. It is marked in every 
line by good sense, and is so clearly written that no one can mistake its rules.” —Zancet. 


A TREATISE ON NATURAL PHILOSOPHY. By Sir William Thomson, F.R.S., 


Professor of Natural Philosophy in the University of Glasgow, and P. G. TAIT, M.A., Professor of Natural Philosophy in 
the University of Edinburgh. Volume I. [4 new Edition in the Press. 


Oxford: Printed at the Clarendon Press, and published by MACMILLAN & CO., London, 
Publishers to the University. 
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SCIENTIFIC PUBLICATIONS. 


PROFESSOR HUXLEY’S LAY SERMONS, ADDRESSES and REVIEWS. 


ConTENTS :—The advisableness of improving Natural Knowledge—Emancipation, Black and White—A Liberal Education, 
and where to find it—-Scteatific Educatwn —Oa th: Study of Zoology—On the Physical Basis of Life—The Scientific Aspects 
of Positivism —Oa a Piece of Chalk, the Origin of Species, &c, New and Cheaper Edition. Crown 8vo, 7s. 6d. 


Essays selected from the above, Crown 8vo, Is. 


FIRST PRINCIPLES of CHEMICAL PHILOSOPHY. By Josiah P. Cooke, jun., 


Ervine Professor of Chemistry and Mineralogy in Harvard College. Crown 8vo, 12s. 


HANDBOOK of BRITISH FUNGI; with full descriptions of all the Species and - 


Illustrations of the Genera. By M. C. COOKE, M.A. 2 Vols. Crown 8vo, 245. 


The STUDENT’S FLORA of the BRITISH ISLANDS. By J. D. Hooker, C.B., 
F.R.S., &c., Director of the Royal Gardens, Kew. Globe 8vo, 10s. 6d. 


FIRS’ BOOK of INDIAN BOTANY. By Daniel Oliver, F.R.S., Professor of Botany 
in University College, London, and keeper of the Herbarium and Library at the Royal Gaidens, Kew. With numerous 
Illustrations, Globe 8vo, 6: 47. 


HOLIDAYS on HIGH LANDS: or RAMBLES and INCIDENTS in SEARCH ot 
ALPINE PLANTS. By the Rev. HUGH MACMILLAN. Globe 8vo, 6s. 


HEREDITARY GENIUS: an Inquiry into its Laws and Consequences. By Francis 
GALTON, F.R.S.  8vo, 12s. 


most able and interesting book.” — Zimes 


COMPARATIVE LONGEVITY in MAN and the LOWER ANIMALS. By E. Ray 
LANKESTER, B.A, Crown 8vo, 4s. 6d. 


TRAINING, in THEORY end PRACTICE. By Archibald Maclaren, the Gymnasium. 
Oxford. With Diagrams and Tables. 8vo, 75. 6d, 


A PHYSICIAN’S PROBLEMS. By Charles Elam, M.D., M.R.C.P. Crown 8vo, gs. 


CoNnTENTS .—Natural Heritage—Oa Degeneration in Man—On Moral and Criminal Epidemics—Body Mind—Illusions 
and Hallucinations—On Somnambulism—Reverie and Abstraction. 


An INTRODUCTION to the OSTEOLOGY of the MAMMALIA. By W. H. Flower, 
F.R.S,, Hunterian Professor of Comparative Anatomy and Physiology. Wich namerous Illustrations, Globe 8vo, 7s. 6d. 


A DIGEST of FACTS RELATING to the TREATMENT and UTILIZATION ot 
SEWAGE. By W. H. CORFIELD, M.A., Professor of Hygiene and Public Health at University College, London, Second 
Edition, corrected and enlarged. 8vo 105, 


The COAL QUESTION. By W. Stanley Jevons, M.A. Professor of Logic in Owens 
College, Manchester. Second Edition, revised. 8vo, 10s. 6d. 


AHISTORY of CHEMICAL THEORY, from the Age of Lavoisier down to the present 
Time. Ry AD. WURLZ, Translated by HENRY Watts, F.R.S. Crown 8vo, 6s, 


A TREATISE on the ORIGIN, NATURE, and VARIETIES of WINE. Being a 
Complete Manual of Viticulture and AZnology. By J. L. TH UDICHUM, M.D., and AUGUSTE DUPRE, Ph.D., Lecturer 
on Chemistry at Westminster Hospital. With numerous IIlustrations, Royal 8vo, 255. 


MACMILLAN & CO., London. 
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E. DENT & CO. 61, Strand, & $4. Royal Exchange. 


(FACTORY, SAVOY LONDON. 


MAN UFACTURERS OF CHRONOMETERS, WATCHES, ASTRONOMICAL AND 
STURRET CLOCKS (with or without Galvanic Contact Apparatus), SHIPS’ COMPASSES, 
&c., TO HER MAjESTY AND H.R.H. THE PRINCE OF WALES. _ 


- MAKERS of the GREAT CLOCK of the HOUSES of PARLIAMENT. . 
MAKERS of the NEW STANDARD CLOCK of the ROYAL OBSERVATORY, Greenwich. 
Catalogues or Estimates on Application, 


IMPROVED SPECTRUM APPARATUS. 


JOHN BROWNING begs to call the attention of the scientific public to the fact that he has remodelled and greatly improved 
nearly the whole of his specialities in Spectroscopes within the last year; more particularly he would mention his Miniature 
Spectroscope, the Direct-vision Spectroscove, with micro metric measuring apparatus, and his Universal Automatic Spectroscope. 
John B owning can now supply one of these Instruments with a dispersive power equal to eleven flint-glass prisms, and so compact 


that it can be easily adapted té a 4-in. refracting telescope. 
COLONEL CAMPB2ZLL’S 


NEW SPECTROMETER. 


By the aid of this contrivance, an unskilled observer may map any spectra without taking readings. 


JOHN BR 


OWNING, 


OPTICAL AND PHYSICAL INSTRUMENT MAKER TO THE ROYAL OBSERVATORY, &c., 


63, STRAND, W.C., & 111, 


MINORIES, LONDON, E. 


ESFABLISHED 100 YEARS. 
. LIST OF SPECTROSCOPES FREE BY POST. 
AN ILLUSTRATED DESCRIPTIVE CATALOGUE OF SPECTROSCOPES, 18 STAMPS. 


SOCIETY FOR PROMOTING CHRISTIAN KNOWLEDGE. ! 
NEW WORK BY FRANK BUCKLAND. 
FAMILIAR HISTORY OF BRITISH | 

FISHES. By FRANK BUCKLAND, Inspector of Salmon Fisheries 


for England and Wales, &c. With upwards of One Hundred and | 
Thirty Illustrations. Crown 8vo, cloth 55. 


London: 77, Great Queen Street, Lincoln's Inn Fields, W.C. ; 4, Royal 
Exchange, E.C. ; ‘and 48, Piccadilly, W. 


Now ready, with 48 Wood Engravings, crown 8vo, 5s. 


NOTES on NATURAL PHILOSOPHY. 


By G. F. RODWELL, F.R.AS., 


Lecturer on Natural Philosophy in Guy’s Hospital, Science Master in 
Marlborough College. 


J. and A. CHURCHILL, New Burlington Street. 


GEOLOGY, BOTANY, &. 
JOHN TYM, of Castleton (Peak of Derby- 


shire) has on Sale a very large assortment of Minerals and Fossils, 


particularly from the Lias, Coal, and Mountain Limestone. Rare Speci- 
mens at reasonable prices. Students’ Collections in Cabinets 150 
Specimens, £2 2s., and so on in proportion (specially arranged to illus- 
trate Lyell. Page, Alleyne, Nicholson, Dana, &c.). Dried Mosses 
and Ferns in elegant folios. Fluor Spar and Marble Ornaments. 
Catalogues post-free Address—John Tym, Castleton, near Sheffield 


EDGINGTON’S GARDEN NETTING, 


_ the cheapest and most durable, at rd. per square yard, or in quantities 
of 250, 500, or 1,000 yards, carriage free. . 
EDGINGTON’S RICK CLOLHS for 68 years have maintained their 
celebrity as the best. 
EDGINGTON’S MARQUEES for Hire are the most elegant and 


capacious. 

Epct NGTON’S CRICKET and GARDEN TENTS are the jest 
| TIFFANY, SCRIM CANVAS, and every other kind of NETTING. 

Be particular—FRED. EDGINGTON & CO., Rick Cloth, &c., Manu- 
facturers to Her Majesty, 52 (onlv), Old Kent Road, London, S.E. 

A quantity of good Second-hand Government TENTS for sa'e, cheap. 


LINNEAN SOCIETY. 
This day is published, price 12s. the Third Part of Vol. XXVIII. ot 


THE TRANSACTIONS of the LINNEAN 


SCI ETY OF LONDON. 


Sold by Longman and’©o., Paternoster Row, 2nd by Mr. Kippist, at the 
Apartments of the Society, Buriington House, Piccadilly, of'whom may be 
had all ox any of the preceding volumes. 
The Fellows of the Society are requested to apply to Mr. Kippist for 
their copies, between the hours of 12 and 4 o'clock. 


THE NATURAL HISTORY OF THE CURACOA’S VOYAGE IN 
THE PACIFIC. 


Now ready, with a Coloured Chart, 43 Coloured Plates and Chromolitho- 

phs and 9 Illustrations ia Lithography, chiefly of Objects of Natural 

istory, 8 full-page Wood Engravings and several other Plates, and 36 
Woodcuts in the Text ; in One Volume, imperial 8vo, price 42s. cloth. 


JOTTINGS DURING the CRUISE of 
Her Majesty’s Ship the Curacoa, —o South Sea Islands in 1865. 
By the late JULIUS BRENCHLEY, Esq M.A. F.R.G.S, 


London : LONGMANS, GREEN, & CO., Paternoster Row. 


Just published, imperial 8vo, price 24s. 
BENTHAM and HOOKER. GENERA 


PLANTARUM in exemplaria imprimis in Herbariis Kewensibus ser- 
vata definita. Auctoribus G. BENTHAM et J. D HOOKER. Vol. 
Il. Pars f. Sistens Dicotyledonum gamopetalarum Ord vi. Caprifo- 
liaceas Compositas. 556 pp impl. 8vo, cloth, price 24s. 
WILLIAMS & NORGATE, 
14, Henrietta Street, Covent Garden, London, 
and 20, South Frederick Street, Edinburgh. 


Now ready, Parts 1 to 5, demy 8vo, 2s. 6d. each. 


A FOURTH EDITION of a HISTORY of 
BRITISH BIRDS. By the late WILLJAM YARRELL, V.P.L.S. 
F.Z.S Edited by Atrrep Newron, M.A. F.R.S. Professor of Zoology 
os Socente Anatomy in the University of Cambridge, F.L.S. 

-P.Z.S., &e. 


VAN VOORST, 1, Paternoster Row, London. 


Printed by R. Cray, Sons & Tavior, at 7 and 8, Bread S i 
A rome 7 .. r treet Hill, in the City of 


38, Bleecker Street, 


London, and published Macmittan & Co. 
New York.—Tuurspay, May 1, 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


** To the solid ground 
Ot Nature trusts the mind which builds for aye.”—WoRDSWORTH 


No. 184, VOL. 8] 


THURSDAY, MAY 8, 1873 


Registered as a Newspaper at the General Post Office. 


(All Rights are Reserved. 


SCHOOL OF CHEMISTRY, 
20, GREAT MARLBOROUGH STREET, 
LONDON, W. 
DrrecteD By ARTHUR VACHER. 


ROYAL POLYTECHNIC INSTITUTION, 
309, REGENT STREET, W. 
LABORATORY and CLASS ROOMS are now open for ANALYSES. 


Pupils and Class and Private Studies. Investigations connected with 
Patents Conducted. Classes are now forming in Chemistry, Physics, 
and Steam.—For Fees and Syllabus apply to the Professor of Chemis- 
try, Scientific Department, Royal Polytechnic Institution. 


ROYAL COUNCIL OF EDUCATION.— 
The Laboratory and Class-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING. The subjects of the above 
Examinations can be studied either Privately or in Classes. Kees 
moderate. Analyses and investigations conducted.—Apply to Prot. 
E. V. GARDNER, F.E.S., F.S.A., 44, Berners Street, W. 


CHARING CROSS HOSPITAL MEDI- 


CAL SCHOOL.—Summer Session.—A Course of Lectures on Zoology 


and Comparative Anatomy will be delivered by A. H. GARROD, Esq. | 


B.A., preparatory for the examinations of the University of London, 
Fellowships of the College of Surgeons and Civil Service. Fee for the 


urse, £3 38. 
r A. J. POLLOCK, M.D., Dean. 


GEOLOGICAL MUSEUM FOR SALE.— 


Two Cabinets, containing 6,000 specimens (scientifically arranged) of 
Minerals, Rocks, and Fossils, forming a first-class private museum. 
Price 3,000 guineas. 
Apply to Professor Tennant, 149, Strand. London, W.C., who has also 
Elementary Collections at 2, 5, 10, 20, to 100 guineas each. 
Professor Tennant gives Instructionin Mineralogy and Geology. 


Now ready, with 48 Wood Engravings, crown 8vo, 5s. 


NOTES on NATURAL PHILOSOPHY 


By G. F. RODWELL, F.RA.S, 


Lecturer on Natural Philosophy in Guy’s Hospital, Science Master in 
Marlborough College. 


J. and A. CHURCHILL, New Burlington Street. 


BY DR. BEALE, F.R.S. Now Ready, 
AN INTRODUCTION TO PHYSIOLOGY 
and MEDICINE: Bioplasm. Pp. 350, with 22 Plates, 6s. 6d. 
J. & A, CHURCHILL. 


LONDON LIBRARY, 
12, ST. JAMES’S SQUARE.—(Founded in 1841.) 
Patron—H.R.H. Tue Prince oF WALES. 
President—Tuomas CARLYLE, Esq. 


This Library contains 90,000 Volumes of Ancient and Modern Litevature 
in various Languages. Subscription, £3 a year, or £2, with Entrance-fee ot 
46; Life Membership, £26. 

Fifteen Volumes are allowed to Country, and Ten to Town Members. 
Reading-room open from Ten to half-past Six. Prospectus on application. 


ROBERT HARRISON, Secretary and Librarian. 


_ THE LONDON SPECTROSCOPE COMPANY, 


CHARLES OWEN, Manager 


| (Ten years with Joun Brown1ne, of the Minories; Nephew and formerly 
Manager to the late Henry Barrow, of Oxenden Street, Haymarket). 


46 & 48, CITY ROAD, LONDON, E.C. 


Wholesale Manufacturers of 


Spectroscopes, Microscopes, and every description of Mathematical, 
Philosophical and Scientific Instruments. 


IMPORTERS OF OPTICAL GOODS. 


ASTRONOMICAL INSTRUMENTS MADE TO ORDER. 


| 

| 
| TISLEY AND SPILLER, 
| 


OPTICIANS & SCIENTIFIC INSTRUMENT 


MAKERS, 
172, BROMPTON ROAD, S.W., 
(Three minutes’ walk from South Kensington Museum), 


All kinds of Optical, Philosophical, and Chemical Apparatus supplied. 
Agents for Hartnack’s Microscopes, &c. 


GEOLOGY, BOTANY, &. 
JOHN TYM, of Castleton (Peak of Derby- 


shire) has on Sale a very large assortment of Minerals and Fossils, 
particularly from the Lias, Coal, and Mountain Limestone. Rare Speci- 
mens at reasonable prices. Students’ Collections in Cabinets 150 
Specimens, £2 2s., and so on in proportion (specially arranged to illus- 
trate Lyell, Page, Alleyne, Nicholson, Dana, &c.). Dried Mosses 
and Ferns in elegant folios. Fluor Spar and Marble Ornaments. 
Catalogues post-free. Address—John Tym, Castleton, near Sheffield 
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RECENT PUBLICATIONS. 


PROFESSOR HUXLEY’S CRITIQUES and ADDRESSES. 8vo, ros. 6d. [This day. 


_ CONTENTS :—Administrative Nihilism. The School Boards: what they can do and what they may do. On Medical Educa. 

tion, Yeast. On the Formation of Coal. On Coral and Coral Reefs. On the Methods and Results of Ethnology. On some 
Fixed Points in British Ethnology. Palzeontology and the Doctrine of Evolution. Biogenesis and Abiogenesis. Mr. Darwin’s 
Critics. The Genealogy of Animals, Bishop Berkeley and the Metaphysics of Sensation. 


(By the same Author—LAY SERMONS, ADDRESSES, AND REVIEWS. New Cheaper Edition. Crown 8vo. 75. 67.) 
THE LIFE and LETTERS of JAMES DAVID FORBES, F.R.S., late Principal of the 
United College in the University of St. Andrews. By J. C. SHAIRP, LL.D., Principal of the United College in the 


University of St. Andrews, P. G. TAIT, M.A., Professor of Natural Philosophy in the University of Edinburgh, and 
A. ADAMS-REILLY, F.R.G.S. With Portrait, Map, and Illustrations, 8vo, 16s. [Zhis day, 


‘* Not only a biography that all should read, but a scientific treatise without which the shelves of no physicist’s library can be 
deemed complete.” — Standard, 
THE MYSTERY of MATTER, and OTHER ESSAYS. By the Rev. J. A. Picton. 
Crown 8vo, 10s. 6d. 
CONTENTS :—The Mystery of Matter. The Philosophy of Ignorance. The Antithesis of Faith and Sight. The Essential 


Nature of Religion. Christian Pantheism. [Zzis day. 
CALIBAN: THE MISSING LINK. By Daniel Wilson, LL.D., Professor of History 
and English Literature in University College, Toronto, 8vo, 10s. 6d. [Zhis day. 


A SECOND SERIES OF HISTORICAL ESSAYS. By E. A. Freeman, M.A. D.C.L., 
late Fellow of Trinity College, Oxford. 8vo, 105. 6d. 


ConTENTS :—“ Ancient Greece and Medizval Italy ;” “ Mr. Gladstone’s Homer and the Homeric Ages ;” “The Historians 
of Athens ;” “The Athenian Democracy ;” “ Alexander the Great ;” “ Greece during the Macedonian Period ;” “ Mommsen’s 
History of Rome ;” “ Lucius Cornelius Sulla;” “The Flavian Ceesars.” (First SERIES, SECOND EDITION, 8vo, 10s. 6d.) 


OLD-FASHIONED ETHICS, and COMMON-SENSE METAPHYSICS, with some of 
their Applications. By W. T. THORNTON, Author of “A Treatise on Labour.” 8vo, 10s. 6d. [This day. 


ConTenTs :—I. Ante-Utilitarianism. II. History’s Scientific Pretensions. III. David Hume as a Metaphysician. IV 
Huxleyism. V. Recent Phases of Scientific Atheism. VI. Limits of Demonstrable Theism. 


STUDIES IN THE HISTORY OF THE RENAISSANCE. By Walter H. Pater, 


M.A., Fellow of Brasenose College, Oxford. Crown 8vo, 7s. 6d. [T7his day. 
THE SCIENTIFIC BASES OF FAITH. By J. J. Murphy, Author of “ Habit and 
Intelligence.” 8vo, 145. [Zhis day. 
THE INTELLECTUAL LIFE. By P.G.Hamerton. Crown 8vo, ros. 6d. , 
This day. 
THE CHILDHOOD OF THE WORLD. A Simple Account of Man in Early Times. 
By EDWARD CLODD, F.R.A.S. Crown 8vo, 3s. [ This day. 
THE ROMANCE OF ASTRONOMY. By. R. Kalley Miller, M.A., Fellow of St. Peter’s 
College, Cambridge. Crown 8vo, 35. 6d. [ This day. 


MACMILLAN & CO., London. 


WORKS BY SIR SAMUEL BAKER, F.R.GS. 


THE NILE TRIBUTARIES of ABYSSINIA and the SWORD HUNTERS of the 
HAMRAN ARABS. Fourth and cheaper Edition, with numerous Illustrations and Maps. Crown 8vo, 6s. 


The Zimes says :—“‘ It solves finally a geographical riddle which hitherto had been extremely perplexing, and it adds much 
to our information respecting Egyptian Abyssinia and the different races that spread over it. It contains, moreover, some notable 
instances of English daring and enterprising skill ; it abounds in animated tales of exploits dear to the heart of the British sports- 
man ; and it will attract even the least studious reader, as the author tells a story well, and can describe nature with uncommon 
power.” 


THE ALBERT N’YANZA GREAT BASIN of the NILE, and EXPLORATION of the 
NILE SOURCES. Third and cheaper edition, with numerous Illustrations and Maps. Crown 8vo, 6s. 
** The author, while he equals other African explorers in judgment and daring, far exceeds them in lite: ity. H 
produced two volumes oon be read straight with and 


**Charmingly written, full—as might be expected—-of incident, and free from that wearisome reiteration of useless facts which 
is the drawback to almost all books of African travel.” — Spectator. ‘ 


MACMILLAN & CO, London 
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ENLARGEMENT OF “THE PRACTITIONER.” 


SANITARY MEDICINE AND PUBLIC HEALTH. 


Price 1s. 6d. Monthly. Yearly Subscription 18s, Post Free. 


THE PRACTITIONER: 
A MONTHLY JOURNAL OF THERAPEUTICS AND PUBLIC HEALTH. 


EDITED BY 
FRANCIS E. ANSTIE, M.D., F.R.C.P. 


Senior Assistant Physician to Westminster Hospital, and Lecturer on Medicine in Westminster Hospital Schoot. 


“PRACTITIONER” OFFICE, 29, Bedford Street, Covent Garden, W.C, 
Lonvon, Afril, 1873. 


THE Publishers of Zhe Practitioner have much pleasure in announcing the immediate enlargement of the Journal 
by the addition of 16 pages in each number, which will be devoted exclusively to matters of Public Health. 

The sanitary legislation of 1872 has created an entirely new set of public appointments, which must necessarily 
be filled by medical men. 

The numerous Medical Officers of Health who have been, or will be shortly, appointed all over the country, must 
necessarily feel the want of some channel through which they may obtain the most recent and correct information 
respecting all matters which concern the important duties which they are called on to perform. At present there is 
no such source of information ; for the casual notices of hygienic matters which appear in the ordinary medical 
journals, though often individually very valuable, can scarcely be said to put the subject of Public Health before the 
profession in a compact and continuous manner. 

The Publishers of Zhe Practitioner have the pleasure of announcing that the Editor has succeeded in obtaining 
the promised co-operation of several of the inost distinguished authorities in Sanitary Medicine, in making the Public 
Health Department of the Journal all that it should be. Each monthly instalment will consist of three sub-sections : 
the first, an original article on some hygienic question of general interest ; the second, a summary account of what is 
being done in practical hygiene in this country and on the Continent ; the third, a brief mention of all new inventions 
in the way of apparatus and processes for carrying out the details of sanitary work. 

The first number of the enlarged Practitioner will appear in May, or rather it will he published on the 26th of 
April ; and arrangements have been made by which the Journal will in future always appear on the 26th of the month 
before its nominal date. 

It has not been thought advisable to materially alter the name of the Journal, which the Publishers are happy to 
believe has become favourably known to a wide circle of readers. In its new series, therefore, 7he Practitioner will 
be merely entitled “A Monthly Journal of Therapeutics and Public Health :” and under this denomination the 
Publishers confidently hope that it will attract a large increase of that support which the profession has already 
liberally given to it. In this belief they have determined not to increase the present price (1s. 6¢, monthly), although 
their subscribers will in future obtain 16 more pages of printed matter. 


THE MAY NUMBER CONTAINS :— 


ORIGINAL COMMUNICATIONS : 
James Ross, M.D.—The Geometrical Method in Medicine. Part III. 
Dr. Anst1E.—On the Use of Ergot of Rye in the Hemoptysis of Phthisis. Part III. 
SamuEL Crappock. — Case of Strangulated Femoral Hernia with Gangrenous Gut and Imprisoned 
Lumbrical Worm. 
The Epitor.—Note on Dr. Dale’s Case. 
CLINIC OF THE MONTH. 
EXTRACTS FROM BRITISH AND FOREIGN JOURNALS. 


NEW DEPARTMENT OF PUBLIC HEALTH. 
CONTAINING ARTICLES ON 
Propagation of Enteric Fever by the Milkman. 


Sanitary Organization in England. 
Protection of Europe from Cholera and Plague. 


Health Aspects of Sewage Irrigation. 


MACMILLAN AND CO. 29 & 30, BEDFORD STREET, COVENT GARDEN, LoNDON. 
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THE ONLY CHEAP FARMERS’ NEWSPAPER. 

THE CHAMBER OF 
AGRICULTURE JOURNAL 
AND FARMERS’ CHRONICLE, 

Edited by Joun ALGzRNon CLarke, Secretary to the Central Chamber of 


Agriculture, 
Devotes specialattention tothe d ions and p di 


| 
| 


In a few days, price Threepence. 


THE LONDON SATURDAY HALF. 
HOLIDAY GUIDE (Fifth Edition), 1873. A picturesque and d& 
scriptive Guide to Rural Resorts around London. Papers on Wil 
Plants around London, and Pond Resorts, &c. for the Microscopist, by 
W. W. Reeves, F.R.M.S.; Notes on London Entomological Localities, 
by Edward New man, F. ZS. F.LS. ; The Birds of Epping Forest, by 
is English. Geological Resorts and Localities for Mosses. Edited 

Henry WALKER, F.G.S, 


Offices, 100, Fleet Street, and KENT & CO., Paternoster Row. 


of the Cham- 
bers of Agriculture of Great Britain (which ‘now num P of 
18,000 members), besides giving original papers on practical farming, 
and a mass of intelligence of particular value to the agriculturist. 


The London Corn, Seed, Hop, Cattle, and other Markets of Monday 
are specialiy reported in this Journal, which is despatched the same 
evening so as to insure delivery to country subscribers by the first post 
on Tuesday morning. Price 3¢., or prepaid, 15s. a year post free. 


Published by W. PICKERING, 21, Arundel Street, Strand, W.C. 


CHANGE OF PUBLISHERS. 
On the rst of every Month, pp. 32, 8vo, with at least One Plate, 


THE JOURNAL OF BOTANY, 
BRITISH AND FOREIGN, 


Edited by ss Tren, M.B, F.L.S., British Museum, assisted by 
J. G. Baker, F. L.S., Royal Herbarium, Kew. 


Subscriptions for 1873 (12s. post free in the United ~~, ayable in 
advance to the publishers, Messrs. Ranken and Co., 7 Bane, 
Mary-le-Strand, London, W.C., of whom may be ‘the volume 
1872 (price 16s. ‘6d. bound in cloth) : also covers for the volume (price 1s.), 
and back numbers. 


HCLLOWAY’S OINTMENT and PILLS. 


—Variable Temperatures.—After the raw cold season which has just 
passed oy. a mild damp atmosphere will probably succeed, and in its 
train will come fever, sore throat, diphtheria, chest complaints, and 
rheumatism. Holloway’s Ointment well rubbed upon the skin near the 
affected part, at once corrects the relaxing and depressing effects of 
dampness on the constitution, and spares sickness: it penetrates to the 
internal textures, regulates the local circulation, tion 
soothes i irritation, braces relaxed organs, and heals ulcerations. Hollo- 
way’s Pills, simultaneously taken, expedite the cure. In all diseases of 
the throat, immediate recourse is recommended to Holloway’s purifying 
and powerful pi ions, which, ly employed, will prevent 
asthma, consumption, and other serious diseases. 


é Y 3 S ‘+A most delicious and valuable article.” 
CARACAS 
COCOA 


As a delicious, refreshing, and nourishing beverage, with delicate flavour 
and fine aroma, it ——- surpasses anything that has yet been offered to 
the public. ’"—ZLondon Mirror. 


finest Cocoa ever offerep 
to the public.”—Court Circular. 


LIGHT ONLY ON THE BOX 


EDGINGTON’S GARDEN NETTING, 


the durable, at 1d. per square yard, or in quantities 
of 250, yards, carriage free. 

EDGINGION' : "RICK. CLO HS for 68 years have maintained their 
celebrity as the bes' 

EDGINGION' 3 MARQUEES for Hire are the most elegant and 
capacious. 

EDGINGTON’S CRICKET and GARDEN TENTS are the prettiest 

TIFFANY, SCRIM CANVAS, and every other kind of NETTING. 


Be particular—-FRED. EDGINGTON & CO., Rick Cloth, &c., Manu- 
facturers to Her Majesty, 52 (onlv), Old Kent Road, London, S.2. 
A quantity of good Second-hand Government TENTS for sale, cheap, 


THE ZOOLOGIST. 
A MONTHLY JOURNAL OF NATURAL HISTORY. 
Conducted by Epwarp Newman, F.L.S. F.Z.S. &c. 


The Zoologist was established in 1843 to record and preserve observations 
on subjects similar to those treated of in White’s *‘ Natural History of Sel- 

rne,” and the success which has attended it is sufficient proof that its plan 
is acceptable to “‘ out-of-door naturalists ;” those who d light i in observing 
the manners, habits, the private lives, the migrations, movements, nests, 
young and food of animals. It contains original pape:s and records of facts 
relating to Quadrupeds, Birds, Reptiles, Fishes, and Insects, together with 
notices of recent works on every branch of Natural History. The editor 
has been assisted by more than two hundred of our very best zoologists. 


Published on the First of every Month. 
PRICE ONE SHILLING. 


“THE GARDEN,” 

A Weekly Illustrated Journal Devoted Solely to Horticulture in all its 

branches. 

THE GARDEN is conducted by Witttam Rosinson, F.L.S., Authoro 
“* Hardy Flowers,” ‘‘ Alpine Flowers for English Gardens,” “‘ The P 
Promenades, and Gardens of Paris,” &c.; and the best Writers in every de- 
Partment of Gardening are contributors to its pages. 

The following are some of the subjects ——“ treated of in its pages :— 


The Flower Garden. ardy Flowers. 

Landscape Gardening. Town Gardens. 

The Fruit Garden. The Conservatory. 

Garden Structures. Public Gardens. 

Room and Window Gardens. The Greenhouse and Stove. 
Notes and Questions. The Household. 

Market Gardening. The Wild Garden. 

Trees and Shrubs. The Kitchen Garden. 


Tue GARDEN may be obtained through all Newsagents and atthe Railway 
Bookstalls, at 4¢. per copy. It may also be had direct from the Office at ss. 
for a Quarter, 9s. 9@. for a a xr, and 19s. 6d. for a Year, payable in ad- 
andin Monthly Parts, Copies (post-free), 4 

37, Southampton Street, Covent Garden, W.C. 


RUPTURES.—BY ROYAL LETTERS PATENT. 
WHITE'S MOC-MAIN LEVER TRUSS 


is allowed by upwards of 500 Medical Men to be the most effec- 
tive invention in the curative treatment of Hernia. The useof 
a steel spring, so often hurtful in its om is here avoided ; a 
\ soft bandage being worn round the body, while the requisite 
resisting power is supplied by the Moe MAIN PAD and 
PATEN LEVER, fitting with so much ease and closeness 
that it cannot be detected, and may be worn during sleep. 

descriptive circular may be had, and the Truss (which cannot 
~ to fit) forwarded by post, on the circumference of the body, 

below the hips, being sent to the manufacturer, 


JOHN WHITE, 228, Piccadilly. 
Price of a single Truss, 16s., 215., 26s. 6d., and 315. 6d. 
31s 6d., 42s., and 525. 6d. 
Umbilical 42s. and 52s. 


ELASTIC STOCKINGS, KNEE-CAPS, 


&c., for Varicose Veins and all _ of Weakness, oe Swelling of o leg 
Sprains, &c. They are porous, li ht in texture, and inexpensive, an awn 
on over an anehing, Price 45. 64., 78. 6d., 105., and 16s. 
Postage free. 

JOHN WHITE, Manutacturer, 228, Piccadilly, London. 


TRADE MARK, 


\post-free 
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MACMILLAN AND SCIENTIFIC 
CLASS BOOKS. 3 


NEW VOLUME FUST PUBLISHED. 
LESSONS IN ELEMENTARY ANATOMY. By St. George Mivart, F.R.S., Lec- 


turer in Comparative Anatomy at St. Mary’s Hospital. With upwards of 4o, Illustrations. 18mo, €s, 6d. [This day. 
VOLUMES ALREADY PUBLISHED. 
POPULAR ASTRONOMY.—With Illus-|; ELEMENTARY LESSONS in LOGIC 


trations. By Sir G. B. AIRY, K.C.B., Astronomer Royal. New DEDUCTIVE and INDUCTIVE.—By Professor JEVONS. Withco- 
Edition. 18mo, 4s. 6d. pious Questions and Examples, and a Vocabulary of Logical Terms. 
The speciality of this work is the direct reference of every step to the New Edition. 18mo, 3s. 6d. 

Observatory, and the full description of the methods and instruments of | T. ESSONS in ELEMENTARY PHYSI- 

guervation. OLOGY.—With Numerous Illustrations, Bv Professor HUXLEY, 

7 F.R.S. New Edition. 18mo, 4s. 6d. 

ELEMENTARY LESSONS in ASTRO- ** Asmall book ; but pure gold throughout. There is not a waste s>:{ ence 
NOMY.—By J. NORMAN LOCKYER, F.R.S., with Coloured | or a superfluous word, and yet it is all clear as daylight.” —Guardian. 
Diagram of — of ~—— — and Nebula, and numerous QUESTIONS on the SAME, ts. 62. 

Illustrations. ew Edition. 18mo, 5s. 6d. ‘i. 
beck is full, clear, and sound.” —A theneum. POLITICAL ECONOMY for BEGIN- 
NERS.—By MILLICENT GARRETT FAWCETT. With Ques- 
QUESTIONS on the SAME. 1s. 6d. tions. New Edition. 18mo, 2s. 6.2. 
. | LESSONS in ELEMENTARY PHYSICS. 

LESSONS in ELEMENTARY BOTANY .| BaLrouR STEWART, F RS, Professor of Natural Philosophy 
—With numerous Illustrations. By Professor OLIVER, F.R.S., F.L.S. | in Owens College, Manchester. With Coloured Diagram and numerous 
New Edition, 18mo, 4s. 6d. | Illustrations. New Edition. 18mo, 4s. 6d. 

“We know of no work so well suited to direct the botanical pupil’s efforts | “The beau ideal of a scientific class-book, clear, accurate, and thorough.” 
as that of Professor Oliver."—Natural History Review. —Educational Times. 


‘OWENS COLLEGE JUNIOR COURSE 
LESSONS in ELEMENTARY CHEMIS- OF PRACTICAL CHEMISTRY. — By F. JONES, Chemical Master 


in the Grammar School, Manchester. With Preface by Prof. Roscox, 


TRY, INORGANIC and ORGANIC.— ’. Professor ROSCOE. F.RS. 38 6d. New Edition i ~ 
With numerous Illustrations, and Chromo-Lithographs of the Solar | pnengoathonaps: maeg tare [New Edition in the Press. 
Spectra New Edition. 18mo, 4s. 6d. | ELEMENTARY LESSONS IN PHY- 


“A small, cor-act, carefully elaborated, and well-arranged manual.”— SICAL GEOGRAPHY. By Professor GEIKIE, F.R.S. 
Speetator. [Pre ‘aring. 


OTHER VOLUMES OF THE SIitRIES IN PREPARATION 


MACMILLAN & CO., London. 


Just published, in crown 8vo, Ios. 6d. 


UNIVERSITY OARS: 


BEING A CRITICAL INQUIRY INTO THE AFTER HEALTH OF THE MEN WHO ROWED IN THE 


OXFORD AND CAMBRIDGE BOAT-RACE, 


FROM THE YEAR 1829 TO 1869, 
BASED ON THE PERSONAL EXPERIENCE OF THE ROWERS THEMSELVES. 
By JOHN ED: MORGAN, M.D., M.A. OXON., F.R.C.P., 


Late Captain of the John + (Coll. Univ.), Physician to the Manchester Royal Infirmary, Author of ‘ Deterioration of Race,” &c. 


“Dr. Morgan’s book presents, ina most admirable manner, full and accurate statistics of the duration of life, and of the causes 
of death, of all the men who have rowed in the Oxford and Cambridge boats from 1829 to 1869, and also gives letters addressed to 
the author by nearly every individual of the number.” —Daily News. 

‘‘ We think that all lovers of the English race, all who desire to see cultivated amongst our young men a spirit of manly 
endurance, wholesome emulation, and who are philosophical enough to recognise the fact that vigorous physical development is 
more often than otherwise an index of good mental and moral attributes, are under great obligation to Dr, Morgan for his book.” — 
Medical Times. 

‘‘ There is so much that is readable and interesting in the work to which we have referred that we cannot do better than to 
recommend everyone interested in the subject—and who is not—to read the work for themselves.” —Medical Press and Circular. 

‘Dr. Morgan has a clear, vigorous, and agreeable style of writing, and he deals with his objectors in a good-humoured tone, 
while the good sense and moderation of his views will commend them to unprejudiced readers.” —J/lustrated London News. 


MACMILLAN AND CO., London. 


| 
if 
| 
| 
= 
heap. 
| 
| 
7 
ses 
| 
ilway 
at 5s. | 2 
1 
effec- 
ise of 
uisite i 
| 
f 
innot 
free 4 
eg 
awn ; 
ach 
| 


NATURE [May 8, 187; 


CLARENDON PRESS PUBLICATIONS. 


A TREATISE on ELECTRICITY and MAGNETISM. By J. C. Maxwell, M.A,, 
F.R.S., Professor of Experimental Physics in the University of Cambridge. 2 vols. 8vo, 315. 6d. 


ELEMENTS of NATURAL PHILOSOPHY. By Prof. Sir William Thomson, F.R.S., 
and Prof. P. G. TAIT. Part I. 8vo. gs. 


The GEOLOGY of the VALLEY of the THAMES. By John Phillips, M.A. F.R.S., 
Professor of Geology in the University of Oxford. With Cojoured Map and Numerous illustrations. 8vo, 215. 
** It does not often fall to our lot to open a book devoted to Science, and to derive from it the large amount of pleasure, and at 
the same time of real instruction which we have found in the pages of this volume.”—Athenaum. 


** We believe that the book will remain for a very long time the standard work on geology of the secondary period.” —Pa// 
Mail Gazette. 


VESUVIUS. By Professor Phillips. With numerous Maps and Illustrations. Crown 
8vo, 10s. 6d. 
‘* Professor Phillips has undertaken to give an authentic history of Vesuvius from the days of Crassus to the end of 1868, and to 


explain the phenomena of the burning mountain according to the laws of a rigid induction. His plan has been successfully carried 
out, and has resulted in a work of high value.”—Pal/ Mall Gazette. 


DESCRIPTIVE ASTRONOMY. A Handbook for the General Reader, and also for 


ractical Observatory work, With 224 Illustrations and numerous Tables. By G. F. CHAMBERS, F.R.A.S., Barrister-at- 
w- Demy 8vo, cloth, 856 pp., price 21s. 


CHEMISTRY FOR STUDENTS. By A. W. Williamson, Phil. Doc., Professor of 

Chemistry, University College, London. New Edition, with Solutions. Extra fcap. 8vo. Cloth, price 8s. 6d. 

** A too rare example of what a good elementary text-book in any science ought to be: the language brief, simple, exact ; the 
arrangement logical, developing in lucid order principles from facts, and keeping theory always dependent upon observation ; a 
book that keeps the reason of the student active while he strives to master details difficult but never without interest.”— 
Examiner. 


EXERCISES IN PRACTICAL CHEMISTRY. By A. G. Vernon Harcourt, M.A., 
F.R.S., Senior Student of Christ Church, and Lee’s Reader in Chemistry, and H. G. MADAN, M.A., Fellow of Qucen’s 
College, Oxford. Series I., Qualitative Exercises. Crown 8vo, price 7s. 6¢. Second Edition. 

“The volume is intended as a companion to the valuable:.and suggestive work on ‘Theoretical Chemistry,’ by Professor 
Williamson. It constitutes a complete guide to Qualitative Chemical Analysis. Ample instructions are given to the student 
at every step, and the instructions are further enforced by excellent illustrations, The first portion consists of an examination 
of the principal gases, and of the principal radicles and their salts ; whilst the second treats of the systematic analysis of a 
single salt. The Appendix contains a variety of use‘ul tables, Many useful practical hints are dispersed throughout the 
volume, which is one worthy in every respect of a place in the Clarendon Press Series.” —AMedical Times. 


AN ELEMENTARY TREATISE ON HEAT. By Balfour Stewart, LLD., F.R.S, 
Professor Natural History in Owens College, Manchester. Extra fcap. 8vo, with numerous Woodcuts and Diagrams, 7s. 6d. 
New Edition, revised and enlarged. 


“The publication of this manual is exceedingly well-timed ; it includes within narrow limits the leading facts and principles ot 
this younger-born of the Sciences, and for the mastery of the greater portion of the contents only requires ordinary intelligence on 
the part of the reader.” —Spectator. 

FORMS OF ANIMAL LIFE. Being Outlines of Zoological Classification Based upon 


Anatomical Investigation, and Illustrated by Descriptions of Specimens and of Figures. By GEORGE ROLLESTON, 
M.D., F.R.S., Linacre Professor of Physiology, Oxford. Demy 8vo, price 16s. 


‘Teacher and student alike will rejoice over this volume. It supplies us in a thorough, yet easily-mastered, manner, with a 
vast amount of precise and important information concerning the structure of all animals save man, the descriptions being drawn in 
order from every sub-kingdom and each class of the animal world.” —Sectator. 


** A book of the highest character and value.” —Athenaum. 


A TREATISE ON ACOUSTICS. By W. J. Donkin, F.R.S., Savilian Professor of 
Astronomy in the University of Oxford. Crown 8vo, price 7s. 6d. 


A SYSTEM OF PHYSICAL EDUCATION : Theoretical and Practical, with numerous 


Illustrations drawn by A. Macdonald, of the Oxford School of Art. By ARCHIBALD MACLAREN, The Gymnasium, 
Oxford. Extra feap, 8vo, price 7s. 6d. 


‘* The work before us is one which should be in the hands of every schoolmaster and schoolmistress. It is marked in every 
line by good sense, and is so clearly written that no one can sulsteine ibe sulea. ”_ Lancet, y 


A TREATISE ON NATURAL PHILOSOPHY. By Sir William Thomson, F.R.S., 
Professor of Natural Philosophy in the University of Glasgow, and P. G. TAIT, M.A., Professor of Natural Philosophy in 
the University of Edinburgh. Volume I. [4 new Edition in the Press. 


Oxford: Printed at the Clarendon Press, and published by MACMILLAN &CO., London, 
Publishers to the University. 
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THE OCEAN SURVEY EXPEDITION. 
BY DR. WYVILLE THOMSON, F.R.S., 
Director of the Scientific Staff of the Challenger Expedition. 


In 8vo, cloth, extra gilt, w,__—_-arly 100 Illustrations and 8 Coloured Maps and Plans, price 315. 6¢. This day. 


THE DEPTHS OF THE SEA. 


AN ACCOUNT OF THE GENERAL RESULTS OF THE DREDGING CRUISES 
Ot H.M.S, Lightning and Porcupine during the Summers of 1868-69-70, under the Scientific Direction of 


Dr. Carpenter, F.R.S., J. Gwyn Jeffreys, F.R.S., and Dr. Wyville Thomson, F.R.S 


It was the important and interesting results recorded in this volume that induced the Government to send out the great Expedition 
now launched under the scientific guidance of Dr. Wyville Thomson, which is spoken of as ‘‘ the most important surveying expedition 
which has ever sailed from any country. 


CONTENTS :— 
Cuap. I,.—Introduction. Cuap. VI.—Deep-sea Dredging. 
»  11.—The Cruise of the Lightning. VII. —Deep-sea Temperature. 
» Cruises of the Porcupine. »  WIII.—The Gulf-stream, 
(continued). »  1X.—The Deep-sea Fauna. 
»  V.—Deep-sea Sounding, » %.—The Continuity of the Chalk. 


Second Edition, in imperial 8vo, cloth, extra gilt, price 315. 6¢., Illustrated by Eleven Coloured Plates 
and 455 Woodcuts. This Day, 


THE FORCES OF NATURE: 
A POPULAR INTRODUCTION tothe STUDY of PHYSICAL PHENOMENA, 
By AMEDEE GUILLEMIN 


Translated from the French by Mrs. NORMAN LOCKYER, and Edited, with Additions and Notes, by 


J. NORMAN LOCKYER, F.RS. 


CONTENTS. 


Book I. Gravity.x—Book II. Sound.—Book III. Light—Book IV. Heat.—Book V. Magnetism.—Book VI. 
The Electric Light.—Book VII. Atmospheric Meteors. 


“ Translator and editor have done justice to their trust. The text has all the force and flow of original writing, combining 
faithfulness to the author’s meaning with purity and independence with regard to idiom ; while the technical precision and accuracy 
pervading the work throughout speak of the watchful editorial supervision which has been given to every scientific detail, Nothing 
can well exceed the clearness and delicacy of the illustrative woodcuts borrowed from the French edition, or the purity and 
chromatic truth of the coloured plates. Altogether the work may be said to have no parallel, either in point of fulness or attrac- 
tion, as a popular manual of physical science. . . . . What we feel, however, bound to say, and what we say with pleasure, 
is that among works of its class no publication can stand comparison with it either in literary completeness or in artistic grace.” — 
Saturday Review, 


MACMILLAN & CO., London. 
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IMPROVED SPECTRUM APPARATUS. 


JOHN BROWNING begs to call the attention of the scientific public to the fact that he has remodelled and greatly improved | 
nearly the whole of his specialities in Spectroscopes within the last year; more particularly he would mention his Miniature 
Spectroscope, the Direct-vision Spectroscove, with micro metric measuring apparatus, and his Universal Automatic Spectroscope 
John Browning can now supply one of these Instruments with a dispersive power equal to eleven flint-glass prisms, and so compact 
that it can be easily adapted to a 4-in. refracting telescope. 


COLONEL CAMPBELL’S NEW SPECTROMETER. 


By the aid of this contrivance, an unskilled observer may map any spectra without taking readings. 


OHN BROWNING, 


OPTICAL AND PHYSIGAL INSTRUMENT MAKER TO THE ROYAL OBSERVATORY, &c., 
63, STRAND, W.C., & 11, MINORIES, LONDON, E. 
ESTABLISHED 100 YEARS. 


LIST OF SPECTROSCOPES FREE BY POST. 
AN ILLUSTRATED DESCRIPTIVE CATALOGUE OF SPECTROSCOPES, 18 STAMPS. 


THE PRACTICAL MAGAZINE. 


CONTENTS OF No.5. M 1873. PRICE HALF-A-CROWN. 


Mr. Gillott and the Steel Pen Trade. (With Portrait.) Dye Works of Messrs. Boutarel and Co., Clichy-la-Garenne. (With nume- 
Timber Trusses and Girders. rous IJustrations.) 
The Silk Industries of Italy. On the Utilisation of the Residue obtained by Burning Pyrites in the Manv- 
Blowing in a Blast Furnace. facture of Oil of Vitriol. 
The Patent Steam Non-radiating Engine. The Practical Note-Book of Technical Information useful to Students and 
The House of Strogonoff, the Conquest of Siberia, and the Russian Fur Workmen (With numerous Illustrations.) 
and Tea Trade. Memoranda on Timber—Spiral Scrolls and Volutes, and how to describe 
Wire Tramways. them—Method of Delineating Architectural Subjects in Perspective 
Chemistry, as applied to the Arts, Metallurgy, Chemical Manufactures, and —The Delineation of Mechanical Subjects—The Student's Sketch- 
Allied Subjects from Foreign Periodicals, &c. book of Working Drawings—The Architectural Mouldings, and how 
The Gatling System of Fire-arms. (With Illustration.) to describe them. 
The Great Gauge Question of India. Tincture of Pyrethrum for Toothache. 
The Dining Arrangements of the House of Commons. Apparatus for Supplying Water to Cattle upon Railways. (With Illus- 
The Siemens Direct Process for the Manufacture of Iron and Steel. trations. ) ; z 
The Westinghouse Brake. (With Illustrations.) ad American Society of Civil Engineers. 
The Slaughter-houses of Paris. | Steam inthe Engine: its Heat and its Work. 
Bronze Vases incrusted in Silver. (With Illustration.) | Examination of an Ancient Egyptian Perfume. 


Otto of Rose. | Insecticides. 
The Plough: its History, Construction, and Management. (With Illus- | The Collection of Mastic at Chios. : 
trations. ) | Building and Practical Memoranda. (With Illustrations.) 
! Selenitic Mortar—Indestructible Paint—Grain Ventilator. 


LONDON: PUBLISHED FOR THE PROPRIETARY AT No. 7, PRINTING HOUSE SQUARE, E.C. 
(Next door to the ‘*T1mES” Office.) 


Eighth Thousand, with 70 Plates, 4 Coloured, cloth, 21s. | BRUHN’S LIFE OF HUMBOLDT, 
HOW TO JWORK WITH THE MICRO-. Now ready, in 2 vols. 8vo, with 3 Portraits, price 36s. 
SCOPE. By Dr. Lionet Beate, F.R.S. A Complete Manual of LIFE OF ALEXANDER VON HUM- 


Microscopical Manipulation. New Processes of Investigation, for Exa- 


i j i hing i | BOLDT. Compiled in C ation of the Centenary of his Birth 
“= by Herr Jutius Lowenserc, Dr. Ropert AvE-LALLEMANT, and Dr. 
HARRISON, Pall Mall. ALFRED Dove. Edited by Professor BruuNs, Director of the Obser- 
vatory at Leipzig. Translated by JANz and Caro.INnge LAssELL. 
Now sendy, Ove. pp. price as. London: LONGMANS, GREEN, & CO., Paternoster Row. 


SPACE and VISION: an Attempt to De- ° - 
duce all our Knowledge of Space from the Sense of Sight. with a Note NEW AND CHEAPER EDITION OF HARTWIG'S TROPICS. 


on the Association of Psychology. By W. H. S. M.A., | Now ready, in One Volume, 8vo, with 8 Cromoxylographs, and above 200 
Author of “ An Examination of Cousin’s Psychology,” &c. Woodcuts, price tos. 6d. cloth, 


‘The authorshows not only care and ingenuity in working out his own THE TROPICAL WORLD: Aspects of 
Man and Nature in the Equatorial Regions of the Globe. 


Dublin: WILLIAM M‘GEE, 18, Nassau Street. By Dr. GEORGE HARTWIG. 


TEXT-BOOKS OF SCIENCE, 


By the same Author, uniformly illustrated :— 
Edited by T. M. Goopeve, M.A. and C. W. Merrir1gtp, F.R.S.S. 


‘The Sea and its Living Wonders,” price 21s. 


Just published, in small 8vo, price 3s. 6d. cloth. “The Polar World,” toe 38. 
“ 
ELECTRICITY and MAGNETISM. By “2h Subterrancen World price 
FLEEMING JENKIN, F RSS. L. and E. Professor of Engincer- London : LONGMANS, GREEN, and CO. Pat-rnoster”Row. 


ing in the University of Edinburgh. 

Text-Books previously published, price 3s. 6d. each :— 
“ Goodeve’s Mechanism.” 
“ Bloxam’s Metals.” 


THE NATURAL HISTORY OF THE CURACOA’S VOYAGE IN 
THE PACIFIC. 


“Mi emistry. read: i Colou loure hromolitho- 
“Notes on the same, with Solutions” istory, 8 full-page Wood Engravings and several other Plates, and 36 
“Watson's Plane and Solid Geometry.” Woodcuts in the Text ; in One Volume, imperial 8vo, price 42s. cloto. 
“Maxwell's Theory of Heat” JOTTINGS DURING the CRUISE of 
Arithmetic.” Her Majesty’s Ship the Cuvacoa, among the South Sea Islands in 1865- 
** Anderson’s Strength of Materials.” By the late JULIUS BRENCHLEY, Esq M.A. F.R.G.S, 
London: LONGMANS, GREEN, & CO., Paternoster Row. London : LONGMANS, GREEN, & CO., Paternoster Row. 


Yrioted by R. Cray, Sons & Taytor, at 7 and 8, Bread Street Hill, in the City of London, and published by Macmittan & Co. 
at the Office, 38, Bleecker Street, New York—Tuurspay, May 8, 1873. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


** To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoRDsworRtH 


No. 185, VOL. 8] 


THURSDAY, MAY 15, 1873 


Registered as a Newspaper » at : the General Post Office. 


[All Rights are Reserved. 


UNIVERSITY COLLEGE, LONDON. 
HYGIENE AND PUBLIC HEALTH. 


Professor CORFIELD, M.D., will begin a Course of Twelve Lectures 
on this subject on Tuesday, May 2oth, at 12 o’cluck. The subsequeut Lec- 
tures wil be delivered on Fridays and ‘Tuesdays at the same hour Fee, 
41s. The object of this course is the study of the Causes of Diseases, 
and of the Methods for their Prevention. In addition to the ordinary 
Prize Medal, Prizes tothe vaiue of £10 will be given in this class. 


JOHN ROBSON, B.A 
Secretary to the Councit. 


ROYAL GEOGRAPHICAL SOCIETY. 


The Anniversary Meeting will be held, by p:rmission of the Chance'lor 
and Senate, in the Hall of the University of Loadon, Burlington Garde s, 
on MONDAY, May 26th, at 1 pm., Major-General Sir Henry C. Rawlia- 
son, K.C.B., President, in the fe 

The Dinner will take ’place at Wiliis’s Rooms, at half-past 6 on the same 
day, Major-General Sir H. C. Rawlinson, K.C.B., in the chair. 

Dinner Charge, One Guinea, payable at the door, or Tickets to be had 
and Places taken at 1, Savile Row, Burlington Gardens. The Friends ot 
Members are admissible to the Diner. 


ANTHROPOLOGICAL INSTITUTE of 
GREAT BRITAIN and [RELAND, 4. St. Martin’s Place, Trafalgar 
Square, W.C. (In which are united the Anthropological Society 
of Lon‘on, and the Ethnological Society of London.) President— 
Professor Busk, Treasurer—Rev. Dunbar I. Heath, M.A. ; 
Director—E. W. Brabrook, Esq., F S.A, 


Tuesday, the 2oth inst., at 8 o’clock p m. precisely. _ Paper to be read :— 


‘On the Egyptian Colony and Language in the Caucasus.” By Hyde 
Clarke, Esq. 
J. FRED. COLLINGWOOD, Secretary. 


LINNEAN SOCIETY, Burlington House, 


Piccadilly, roth May, 1873—The ANNIVERSARY MEETING of | 


this Society will be held here on Saturday. the 24th of this month, at 
Three o'clock precisely, for the Election of a Council and Officers tor 


the ensuing year. 
FREDERICK CURRY, Secretary. 


Now ready, with 48 Wood Engravings, crown 8vo, 5s. 


NOTES on NATURAL PHILOSOPHY 


By G."F. RODWELL, F.R.A.S., 


Lecturer on Natural Philosophy in Guy's Hospital, Science Master in 
Marlborough College. 


J. and A. CHURCHILL, New Burlington Street. 


| 


Telescopes, Microscopes, and other Sci-ntific Apparatu;, hy order of the 
— of the late THOMAS NURRIS3, f£sq., of Howick House, 
reston 


Mr. J. C. STEVENS will include in his_ 


Sale, at his Great Rooms, 38, King Strest, Covent Garden, oa Satur- 
day, May 17, all the SCIENTItFIC APPARATUS of the | te 
T HOMAS NORRIS, Esq., of Howick House, Preston, consisting of 
Valuable Telescopes by Dolland and other good makers, two large 
Microscopes, Dividing bngine, Galvanic and Electric cal’ Apparacus, 
Transit Instruments, and a variety of Misceilaneous Apparatus. 


May be viewed the day before, from 4 to 6 o'clock, and m rning of Sake. 


Microscopes, Telescopes, and other Scientific Property.—Impo:tant Sale. 


Mr. J. C. STEVENS has received instruc- 
tions from the Executrix of the late Dr. HENRY BEAUMONT LFE- 
SON, F.R.S. F.L.S., &c., to Sell by Auction, at his Great Rooms, 
33, King Street, Covent Garden, on Saturday, May 17, at half- past 12 
precisely all the valuable SCIENTIFIC APPARATUS, consi-ti: "g of 
a very costly Microscope, with binocular and mono ular arrangements, 
anda great quantity of Objectives and other expensive Apparatus by 
Ross —Gas Microscope, Electrical and Galvanic Apparatus, large Teie- 
scope by Smith and Keck, &c. 


May be viewed the day before, from 4 to 6 o’clock, and the morning of 
sale, and Catalogues had. 


Insects, Cabinets, and Books. 


Mr. J.C. STEVENS has received instruc- 


tions to Sell by Auction, at his Great Room, 38, King Street, Covent 
Garden, on Wednesday, May atst, at half-past 12 precisely, the Impor- 
tant Collection of FOREIGN COLEOPTERA ana LEPIDOPT ERA 
formed by the late THOMAS NORRIS, Esq., of Preston, together 
with the Mahogany and Rosewood Cabinets, also a Cabinet of British 
Lepidoptera and the Valuable Library of Entomological Works. 


On view the day prior and morning of sale, and Catalogues had. 


THE LONDON SPECTROSCOPE COMPANY, 
CHARLES OWEN, Manager 


| (Ten years with Joun Brown1na, of the Minories; Nephew and formerly 
Manager to the late Henry Barrow, of Oxenden Street, Haymarket) 


46 & 48, CITY ROAD, LONDON, E.C. 


Wholesale Manufacturers of 


Spectroscopes, Microscopes, and every description of Mathematical, 
Philosophical and Scientific Instruments. 


IMPORTERS OF OPTICAL GOODS. 


ASTRONOMICAL INSTRUMENTS MADE TO ORDER. 
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RECENT PUBLICATIONS. 4 


PROFESSOR HUXLEY’S CRITIQUES and ADDRESSES. 8vo, zos. 6d. [This day. 


_ CONTENTs :—Administrative Nihilism. The School Boards: what they can do and what they may do. On Medical Educa- 

tion, Yeast. On the Formation of Coal. On Coral and Coral Reefs. On the Methods and Results of Ethnology. On some 
Fixed Points in British Ethnology. Palzontology and the Doctrine of Evolution. Biogenesis and Abiogenesis, Mr. Darwin’s 
Critics. The Genealogy of Animals, Bishop Berkeley and the Metaphysics of Sensation. ’ 


(By the same Author—LAY SERMONS, ADDRESSES, AND REVIEWS. New Cheaper Edition. Crown 8vo. 7s. 6.) 
THE LIFE and LETTERS of JAMES DAVID FORBES, F.R.S., late Principal of the 
United College in the University of St. Andrews. By J. C. SHAIRP, LL.D., Principal of the United College in the 


University of St. Andrews, P. G. TAIT, M.A., Professor of Natural Philosophy in the University of Edinburgh, and 
A. ADAMS-REILLY, F.R.G.S. With Portrait, Map, and Illustrations. 8vo, 16:. [Zhzs day. 


‘* Not only a biography that all should read, but a scientific treatise without which the shelves of no physicist’s library can be 
deemed complete.” — Standard. 
THE MYSTERY of MATTER, and OTHER ESSAYS. By the Rev. J. A. Picton. 
Crown 8vo, 10s. 6d. 
CONTENTS :—The Mystery of Matter. The Philusophy of Ignorance. The Antithesis or Faith and Sight. The Essential 
Nature of Religion. Christian Pantheism. 


CALIBAN: THE MISSING LINK. By Daniel Wilson, LL.D., Professor of History 


and English Literature in University College, Toronto. 8vo, 10s. 6d. 
A SECOND SERIES OF HISTORICAL ESSAYS. By E. A. Freeman, M.A. D.C.L., 
late Fellow of Trinity College, Oxford. 8vo, ros. 6d. 


ConTENTS :—“ Ancient Greece and Medizval Italy ;” “Mr. Gladstone’s Homer and the Homeric Ages ;” “The Historians 
of Athens ;” “The Athenian Democracy ;” “ Alexander the Great ;” “Greece during the Macedonian Period ;” “ Mommsen’s 
History of Rome ;” “ Lucius Cornelius Sulla;” “ The Flavian Cesars.” ‘(First SERIES, SECOND EDITION, 8vo, 10s. 6d.) 


OLD-FASHIONED ETHICS, and COMMON-SENSE METAPHYSICS, with some of 
their Applications. By W. T. THORNTON, Author of “A Treatise on Labour.” 8vo, 10s. 6d. 


ConTENTs :—I. Ante-Utilitarianism. II. History’s Scientific Pretensions. III. David Hume as a Metaphysician. IV 
Huxleyism. V. Regent Phases of Scientific Atheism. VI. Limits of Demonstrable Thesm. 


STUDIES IN-THE HISTORY OF THE RENAISSANCE. By Walter H. Pater, 
M.A., Fellow of Brasenose College, Oxford. Crown 8vo, 7s. 6d. 


THE SCIENTIFIC BASES OF FAITH. By J. J. Murphy, Author of “ Habit and 


Intelligence.” Syo, 145. 


THE INTELLECTUAL LIFE. By P.G.Hamerton. Crown 8vo, tos. 6d. 


[This day. 
THE CHILDHOOD OF THE WORLD. A Simple Account of Man in Early Times. 
By EDWARD CLODD, F.R.A.S. Crown 8vo, 3s. [ This day. 


THE ROMANCE OF ASTRONOMY. By. R. Kalley Miller, M.A., Fellow of St. Peter’s 
College, Cambridge. Crown 8vo, 3s. 6d. 


MACMILLAN & CO., London. 


WORKS BY SIR SAMUEL BAKER, F.R.GS. 


THE NILE TRIBUTARIES of ABYSSINIA and the SWORD HUNTERS of the 

HAMRAN ARABS. Fourth and cheaper Edition, with numerous Illustrations and Maps. Crown 8vo, 6s. 

The Zimes says :—“‘ It solves finally a geographical riddle which hitherto had been extremely perplexing, and it adds much 
to our information respecting Egyptian Abyssinia and the different races that spread over it. It contains, moreover, some notable 
instances of English daring and enterprising skill ; it abounds in animated tales of exploits dear to the heart of the British sports- 
man ; and it will attract even the least studious reader, as the author tells a story well, and can describe nature with uncommon 
power.” 


THE ALBERT N’YANZA GREAT BASIN of the NILE, and EXPLORATION of the 
NILE SOURCES. Third and cheaper edition, with numerous Illustrations and Maps. Crown 8vo, 6s. 


‘The author, while he equals other African explorers in judgment and daring, far exceeds them in literary capacity. He has 
produced two volumes which can be read straight through with ease and pleasure.” —Guardian. 

**Charmingly written, full—as might be expected—of incident, and free from that wearisome reiteration of useless facts which 
is the drawback to almost all books of African travel.” — Spectator. 


MACMILLAN & CO, London 
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THE OCEAN SURVEY EXPEDITION. 


BY DR. WYVILLE THOMSON, F.R.S.,, 


Director of the Scientific Staff of the Challenger Expedition. 


In 8vo, cloth, extra gilt, with nearly 100 Illustrations and 8 Coloured Maps and Plans, price 31s. 6¢. This day. 


THE DEPTHS OF THE SEA. 


AN ACCOUNT OF THE GENERAL RESULTS OF THE DREDGING CRUISES 
Ot_H.M.S, Lightning and Porcupine during the Summers of 1868-69-70, under the Scientific Direction of 


Dr. Carpenter, F.R.S., J. Gwyn Jeffreys, F.R.S., and Dr. Wyville Thomson, F.R.S 


dt was the important and interesting results recorded in this volume that induced the Government to send out the great Expedition 
now launched under the scientific guidance of Dr. Wyville Thomson, which is spoken of as ‘‘ the most important surveying expedition 
which has ever sailed from any country. 


‘*Nothing can be more complete than the account of the scientific results of these voyages, which are fully illustrated by 
woodcuts of the strange forms of life brought from the dark depths of the ocean, by charts of soundings, and elaborate tables of 
the deep-sea temperatures.” —Daily Naws. 


‘*Even to the non-scientific reader, who understands neither Latin names nor Miller-Casella” thermometers, this book may 
still be full of interest, if he who glances at it cares to see what a wonderful world he lives in, and how very little he knows of it. 
The book is worth having only for its illustrations. Looking at.the engravings, it is not too much to say that no such illustrations 
of the peculiarly delicate and complicated forms of lower anima] |jfe have yet appeared.” — 7imes. 


‘*It is not too much to say that all who wish to follow what the Cha//enger does, must be acquainted with what had been done 


by the other vessels previously lent by the Admiralty. . . . This copiously illustrated, most interesting, and valuable record of 
invaluable research,” —Standard. 


Second Edition, in imperial 8vo, cloth, extra gilt, price 315. 6¢., Illustrated by Eleven Coloured Plates 
and 455 Woodcuts. This Day, 


THE FORCES OF NATURE: 


A POPULAR INTRODUCTION to the STUDY of PHYSICAL PHENOMENA, 
By AMEDEE GUILLEMIN 


Translated from the French by Mrs. NORMAN LOCKYER, and Edited, with Additions and Notes, by 


J. NORMAN LOCKYER, F.RS. 


CONTENTS. 


Book I. Gravity.—Book II. Sound.—Book III. Light.—Book IV, Heat.——Book V. Magnetism.—Book VI. 
The Electric Light—Book VII. Atmospheric Meteors, 


“ Translator and editor have done justice to their trust. The text has all the force and flow of original writing, combining 
faithfulness to the author’s meaning with purity and independence with regard to idiom ; while the technical precision and accuracy 
pervading the work throughout speak of the watchful editorial supervision which has been given to every scientific detail. Nothing 
can well exceed the clearness and delicacy of the illustrative woodcuts borrowed from the French edition, or the purity and 
chromatic truth of the coloured plates. Altogether the work may be said to have no parallel, either in point of fulness or attrac- 
tion, as a popular manual of physical science. . »  Whatwe feel, however, bound to say, and what we say with pleasure, 
is that among works of its class no publication can stand comparison with it either in literary completeness or in artistic grace.” — 
Saturday Review, 


MACMILLAN & CO., London, 
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AGRICULTURAL 


PUBLICATIONS 


THE PROPORTIONATE FATTENING and FLESH-FORMING QUALITIES of 
nearly all the Feeding Substances in general use by Farmers ; also the Manurial Value of the Residue from each article, 
Opinions of the Press. 

“Tt is clearly a very useful indicator of the values of the foods for cattle.” —Atheneum. 

“The chart cannot fail to be very useful to the keepers of horses and meat stock, and it will be an ‘eye-opener’ to many 
who will perceive how it is they have been so often disappointed after giving large prices for fancy foods.”—Sjorting Times. 

**A very useful table. The pe is a very capital one, and we recommend our agricultural friends to in vest a shilling, and 


procure one of the tables pul 


by the Agricultural and Horticultural Association.”—Zand and Water. 


Price One Shilling post free. 


THE AGRICULTURAL ECONOMIST, A Monthly Journal, containing Reports and 
Prices Current of the Agricultural and Horticultural Association, and devoted to the advocacy and encouragement of 


Co-operation in Agriculture and in general Trading. 


Price 6d. per Month, or 5s. per Annum post free. 
Vols. I., II., and IIL. of the ‘‘ Agricultural Economist” for 1870, 1871, and 1872, price 7s. 6d. each. 


PREPARING FOR PUBLICATION (Second Edition). 


THE MINERAL CONSTITUENTS REMOVED FROM AN ACRE OF SOIL BY 
an Average Crop of Wheat, Oats, Barley, Turnips, &c. ; also the Proportionate Refertilising Effects of Guano, Superphos- 


phates, Potash, Salts, Farmyard Manure, &c. 


Price One Shilling post free. 
LONDON: 176, FLEET STREET, E.C., AND 47, MILLBANK STREET, S.W. 


EDGINGTON’S GARDEN NETTING, 


the cheapest and most durable, at rd. per square yard, or in quantities 
of 250, 500, or 1,000 yards, carriage free. ‘ 
EDGINGTON’S RICK CLOTHS for 68 years have maintained their 
celebrity as the best. 7 
EDGINGTON’S MARQUEES for Hire are the most elegant and 
capacious 
DGINGTON’S CRICKET and GARDEN TENTS are the prettiest 
TIFFANY, SCRIM CANVAS, and every other kind of NETTING. 


Be particular—FRED. EDGINGTON & CO., Rick Cloth, &c., Manu- 
facturers to Her Majesty, 52 (only), Old Kent Road, London, S.E 


A quantity of good Second-hand Government TENTS for sale, cheap. 


TISLEY AND SPILLER, 
OPTICIANS & SCIENTIFIC INSTRUMENT 


MAKERS, 
172, BROMPTON ROAD, S.W., 
(Three minutes’ walk from South Kensington Museum), 


All kinds of Optical, Philosophical, and Chemical Apparatus supplied. 
for k’s Microscopes, 


GARDEN,” 
A Weekly Illustrated Journal Dovesed to in all its 
branches. 


THE GARDEN is conducted by Witt1am Rosinson, F.L.S., Authoro 
‘“ Hardy Flowers,” ‘‘ Alpine Flowers for English Gardens,” “The Parks, 
Promenades, and Gardens of Paris,” &c.; and the best Writers in every de- 
partment of Gardening are contributors to its pages. 

The following are some of the subjects regularly treated of in its pages :— 


The Flower Garden. Hardy Flowers. 
Landscape Gardening. Town Gardens. 
The Fruit Garden. The Conservatory. 
Garden Structures. Public Gardens. 
Room and Window Gardens. The Greenhouse and Stove. 
Notes and Questions. The Household. 
Market Gardening. The Wild Garden. 
Trees and Shrubs. The Kitchen Garden. 
Tue GARDEN may be obtained th h all Ni and atthe Railway 


ai 
Bookstalls, at 4@. per copy. It may also be had direct from the Office at 55. 
for a Quarter, 9s. 9@. for a Half-year, and 19s. 6d. for a Year, payable in ad- 
vance and in Monthly pecimen ies (post-free), 
37, Southampton Street, Covent Garden, W.C. 


SCHOOL OF CHEMISTRY, 
20, GREAT MARLBOROUGH STREET, 
LONDON, W. 
DrrecTtep sy ARTHUR VACHER. 


ROYAL POLYTECHNIC INSTITUTION, 
309, REGENT STREET, W. 

LABORATORY and CLASS ROOMS are now open for ANALYSES. 

Pupils and Class and Private Studies. Investigations connected with 

Patents Conducted. Classes are now forming in Chemistry Physics, 


and Steam.—For Fees ani Syllabus apply to the Professor of Chemis- 
try, Scientific Department, Royal Polytechnic Institution. 


ROYAL COUNCIL OF EDUCATION.— 
The Laboratory and Clzss-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING. The subjects of the above 
Examinations can be studied either Privately or in Classes. Fees 
moderate. Analyses and investigations ae to Prof. 
E. V. GARDNER, F.E,S., F.S.A., 44, Berners Street, 


GEOLOGY, BOTANY, &c. 
JOHN TYM, of Castleton (Peak of Derby- 


shire) has on Sale a very large assortment of Minerals and Fossils, 
particularly from the Lias, Coal, and Mountain Limestone. Rare Speci- 
mens at reasonable prices. Students’ Collections in Cabinets, 150 
Specimens, £2 2s., and soon in proportion (specially arranged to illus- 
trate Lyell, Page, Alleyne, Nicholson, Dana, &c.). Dried Mosses 
and Ferns in elegant folios. Fluor Spar and Marble Ornaments. 
Catalogues post-free. Address—John Tym, Castleton, near Sheffield. 


HCLLOWAY’S OINTMENT and PILLS. 


—Wrongs and their Remedies.—When the safe treatment of disease by 
these purifying preparations is so simple, and the results so fully known, 
it seems almost unnecessary to ask the ailing to give them atrial. The 
Ointment is infallible in curing skin diseases, healing ulcers, arresting 
inflammations, reducing enlargements, and removing all external mala- 
dies. In all affections of the joints, gouty, rheumatic, and scrofulous 
attacks, by which the health of many is drained away, Holloway’s 
Ointment and Pills will afford indescribable relief. For bad legs, that 
frequent curse of old age, these medicaments are a perfect remedy; 
o- have healed thousands on whom the old treatment was worse than 
useless. 
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RUPTURES.—BY ROYAL LETTERS PATENT. 
WHITE’S MOC-MAIN LEVER TRUSS 


is allowed by upwards of 500 Medical Men to be the most effec- 
tive invention in the curative treatment of Hernia. The useof 
a steel spring, so often hurtful in its effects, is here avoided ; a 
soft bandage being worn round the body, while the requisite 
resisting power is supplied by the MOC-MAIN PAD and 
PATENT LEVER, fitting with so much ease and closeness 
f that it cannot be detected, and may be worn —— sleep. A 

descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the manufacturer, 


JOHN WHITE, 228, Piccadilly. 


Price of a single Truss, 16s., 215., 26s. 64., and 315. 6d. 
»  Double,, 31s 425., and 52s. 6d. \Post-tree 
— » Umbilical 425. and 52s. 64, 


ELASTIC STOCKINGS, KNEE-CAPS, 


&e., for Varicose Veins and all cases of Weakness, and Swelling of the leg 
Sprains, &c. They are us, light in texture, and inexpensive, and drawn 
on over an ordinary ing. Price 4s. 6d., 75. 6d., 10s., and 16s. each 


Postage free. 
JOHN WHITE, Manutacturer, 228, Piccadilly, London. 
“NATURE.” 


Subscriptions payable in advance, from any date, are as 


follows 
ull 
Three do. 5 0 


Post Office Orders to be made payable to MACMILLAN & Co. 
at King Street, Covent Garden, W.C. 


Reading Cases may be had in Extra Cloth, price 2s. 


THE ONLY CHEAP FARMERS’ NEWSPAPER, 
THE CHAMBER OF 
AGRICULTURE JOURNAL 
AND FARMERS’ CHRONICLE, 


Edited by Joun ALGrRNon CLARKE, Secretary to the Central Chamber of 
Agriculture, 


Devotes specialattention to the discussions and proceedings of the Cham- 

rs of Agriculture of Great Britain (which now number upwards of 
18,000 members), besides giving original papers on practical farming, 
and a mass of intelligence of particular value to the agriculturist. 


The London Corn, Seed, Hop, Cattle, and other Markets of Monday 
are specialiy reported in this Journal, which is despatched the same 
evening so as to insure delivery to country subscribers by the first post 
on Tuesday morning. Price 3¢., or prepaid, 15s. a year post free. 


Published by W. PICKERING, 21, Arundel Street, Strand, W.C. 


THE BREWERS’ GUARDIAN: 


A fortnightly paper devoted to the Protection of Brewers’Interes _ Licensing 
gal, and Parliamentary matters. 


Revigw OF THE MALT AND Hop TRADES ; AND WINE AND SPIRIT TRADES 
REcorD. 


The Official Organ of the Country Brewers’ Society, 
(Founded 1822.) 

“TheBrewers Guardian” is published on the Evenings of every alternate 
Tuesday, and is the only journal officially connected with brewing interests 
Subscription, 16s. 6d. per annum, post free, dating from any quarter-day 

Single Copies, rs. each. Registered for Transmission Abroad. 


Offices—s, Bond Court, Walbrook, London E.C. 


SCIENTIFIC PUBLICATIONS. 


THE BEGINNINGS ot LIFE: Being some Account of the Nature, Modes of Origin, 
and ‘Transformations of Lower Organisms. By H. CHARLTON BASTIAN, M.D., F.R.S. With upwards of 100 Illus. 
trations. 2 vols, crown 8vo, 28s. 

From the Zancet.—‘* We commenced Dr. Bastian’s luminous treatise with a strong bias in favour of the old notion of omne 
vivum ex ovo. We close it feeling that he has a/mos¢ persuaded us to believe in spontaneous generation. . . . We cordially 
recommend the volumes to our readers as presenting by far the fullest exposition of the doctrines of spontaneous generation, that 
a been published, and as containing views that will undoubtedly exercise a powerful influence on many ,departments of 

iology.’ 


THE MODES of ORIGIN of the LOWEST ORGANISMS: Including a Discussion of 
the Experiments of M. Pasteur, and a Reply to some Statements by Professors Huxley and Tyndall. By H. CHARLTON 
BASTIAN, M.D., F.R.S. Crown &vo, 45. 6d. 


ON the GENESIS of SPECIES. By St. George Mivart, F.R.S. Second Edition, to 


which Notes have been added in reference and reply to Darwin’s ‘‘ Descent of Man.” With numerous Illustrations, Crown _ 


8vo, 9s. 
‘¢In no work in the English language has this great controversy been treated at once with the same broad and vigorous grasp 
of facts, and the same liberal and candid temper.”—Saturday Review. 


CONTRIBUTIONS to the THEORY of NATURAL SELECTION. By A. Russel 
WALLACE. A Series of Essays. Second Edition, withCorrections and Additions. Crown 8vo, $s. 6d. 


“© Of Mr. Wallace and his many contributions to philosophical biology it is not easy to speak without enthusiasm; for, putting 
aside their great merits, he, throughout his writings, with a modesty as rare as I believe it to be unconscious, forgets his own 
unquestioned claim to the honour of having originated, independently of Mr. Darwin, the theories which he so ably defends,””— 
Dr. Hooker's Address to the British Association. 


HABIT and INTELLIGENCE, in CONNECTION with the LAWS of MATTER and 
Force. A Series of Scientific Essays. By J. J. MURPHY. 2 vols. 8vo, 16s. 


THE GEOLOGY and ZOOLOGY of ABYSSINIA. By W.J. Blanford. With Coloured 
Illustrations and Geological Map. 8vo, 21s. 


** An Account of the Geological and Zoological Observations made by the Author in Abyssinia when accompanying the British 
Army on its March to Magdala in 1868.” 


ON A METHOD of PREDICTING by GRAPHICAL CONSTRUCTION OCCULTA- 
tions of Stars by the Moon, and Solar Eclipses for any given Place. Together with more rigorous Methods for the Accu- 
rate Calculation of Longitude. By F. C. PENROSE, F.R.A.S. With Charts and Tables, &c, 4to, 12s. 


MACMILLAN AND CO., London. 
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PRIMER OF CHEMISTRY. By H. E. 


MACMILLAN & CO.’S SCIENCE PRIMERS 
FOR ELEMENTARY SCHOOLS. 


Under the joint Editorship of PROFESSORS HUXLEY, ROSCOE, AND BALFOUR STEWART. 


** A method admirably suited to attract the interest and attention of young scholars. 


They are wonderfully clear and lucid in their 


instructions, simple in style, and admirable in plan.” -EDUCATIONAL TIMES. 


NEU VOLUME FUST PUBLISHED. 


PRIMER OF PHYSICAL GEOGRAPHY. 


By Archibald Geikie, LL.D., F.R.S,, 


Murchison-Professor of Geology and Mineralogy in the University of Edinburgh. With numerous Illustrations, 18mo, cloth, 1s. 


PRIMERS ALREADY PUBLISHED. 


ROSCOE, F.R.S., Professor of Chemistry in Owens College, Manches- 
ter. Second Edition. 18mo, cloth, rs. 


PRIMER OF PHYSICS. By BALFOUR 
STEWART, F.R.S., Professor of Natural Philosophy in Owens Col- 
lege, Manchester. Second Edition. 18mo, cloth, 1s. 


PRIMERS IN PREPARATION, 


INTRODUCTORY. By Professor Huxley, 
PRIMER OF GEOLOGY. By Professor 


GEIKIE, F.R.S. 
PRIMER OF BOTANY. By Dr. Hooker, 
C.B., F.R.S. 
PRIMER OF ASTRONOMY. By J. N. 
LOCKYER, F.R.S. 


MACMILLAN AND 


SCIENTIFIC 


CLASS BOOKS, 


NEW VOLUME FUST PUBLISHED. 


LESSONS IN ELEMENTARY ANATOMY. 


ds of 400 Illustrations. 18mo, 6s, 64. 


turer in Comparative Anatomy at St. Mary’s Hospital. With up 


By St. George Mivart, F.R.S., Lec- 
[This day. 


VOLUMES ALREADY PUBLISHED. 


POPULAR ASTRONOMY.—With Illus- 
trations. By Sir G. B. AIRY, K.C.B., Astronomer Royal. New 
Edition. 18mo, 4s. 6d. 

The speciality of this work is the direct reference of every step to the 


Observatory, and the full description of the methods and instruments of 
observation. 


‘ELEMENTARY LESSONS in ASTRO- 


NOMY.—By J. NORMAN LOCKYER, F.R.S., with Coloured 
i of the Spectra of the Sun, me 4 and Nebulz, and numerous 
Illustrations. New Edition. 18mo, 5s. 


“ The book is full, clear, and sound.” —A thenaum. 
QUESTIONS on the SAME. 1s. 6d. 


LESSONS in ELEMENTARY BOTANY. 
—With numerous Illustrations. By Professor OLIVER, F.R.S., F.L.S. 
New Edition, 18mo, 4s. 6d. 

“*We know of no work so well suited to direct the botanical pupil’s e“ort 
as that of Professor Oliver.”"—Natural History Review, 


LESSONS in ELEMENTARY CHEMIS- 
TRY, INORGANIC and ORGANIC.—By Professor ROSCOE. 
With numerous Illustrations, and Lithographs of the Solar 
Spectra New Edition. 18mo, 4s. 6d. 

“A small, conmmact, carefully elaborated, and well-arranged manual.”— 

Spectator. 


ELEMENTARY LESSONS in LOGIC 
DEDUCTIVE and INDUCTIVE.—By Professor JEVONS. Withee 
ious Questions and Examples, and a Vocabulary of Logical Terms, 

ew Edition. 18mo, 3s. 6d, 

LESSONS in ELEMENTARY PHYSI. 
OLOGY.—With Numerous Illustrations, Bv Professor HUXLEY, 
F.R.S. New Edition. 18mo, 4s. 6d. 

** Asmall book ; but pure gold throughout. There is not a waste sentence 
or a superfluous word, and yet it is aan as daylight.”—Guardian. 
QUESTIONS on th: SAME, 1s. 62. 


POLITICAL ECONOMY for BEGIN. 
NERS.—By MILLICENT GARRETT FAWCETT. With Ques 
tions. New Edition. 18mo, 2s. 6d. 


LESSONS in ELEMENTARY PHYSICS. 
—By, BALFOUR STEWART, F.R.S, Professor of Natural Philosophy 
in Owens College, Manchester. With Coloured Diagram and numerous 
Illustrations. ew Edition. 18mo, 4s. 6d. 

“The beau ideal of a scientific class-book, clear, accurate, and thorough.” 

—Educational Times. 


OWENS COLLEGE JUNIOR COURSE 
OF PRACTICAL CHEMISTRY. By F. JONES, Chemical Master 
in the Grammar School, Manchester. With Preface by Prof. Roscoz, 
F.R.S. 18mo, 2s, 6d. (New Edition in the Press. 


ELEMENTARY LESSONS IN 
By Professor GEIKIE, 


SICAL GEOGRAPHY. 


OTHER VOLUMES OF THE SI!RIES IN PREPARATION, 


MACMILLAN & CO. 


London. 
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ENLARGEMENT OF “THE PRACTITIONER.” 


SANITARY MEDICINE AND PUBLIC HEALTH. 


Price 1s. 6a, Monthly. Yearly Subscription 18s. Post Free. 


THE PRACTITIONER: 
A MONTHLY JOURNAL OF THERAPEUTICS AND PUBLIC HEALTH. 


EDITED BY 
FRANCIS E. ANSTIE, M.D,, F.R.C.P. 


Senior Assistant Physician to Westminster Hospital, and Lecturer on Medicine in Westminster Hospital Schoot. 

** PRACTITIONER” OFFICE, 29, Bedford Street, Covent Garden, W.C. 

Lonpon, April, 1873. 
THE Publishers of 7%e Practitioner have much pleasure in announcing the immediate enlargement of the Journal 

by the addition of 16 pages in each number, which will be devoted exclusively to matters of Public Health. 
The sanitary legislation of 1872 has created an entirely new set of public appointments, which must necessarily 

be filled by medical men. 

The numerous Medical Officers of Health who have been, or will be shortly, appointed ‘all over the country, must 
necessarily feel the want of some channel through which they may obtain the most recent.and correct information 
respecting all matters which concern the important duties which they are called on to perform. At present.there is 


no such source of information ; for the casual notices of hygienic matters which appear in the ordinary medical! 
journals, though often individually very valuable, can scarcely be said to put the subject of Public Health before the- 


profession in a compact and continuous manner. 

The Publishers of Zhe Practitioner have the pleasure of announcing that.the Editor has succeeded in obtaining 
the promised co-operation of several of the inost distinguished authorities in Sanitary Medicine, in making the Public 
Health Department of the Journal all that it should be. Each monthly instalment will consist of three sub-sections : 
the first, an original article on some hygienic question of general interest ; the second, a summary account of what is 
being done in practical hygiene in this country and on the Continent ; the third, a brief mention of all new inventions 
in the way of apparatus and processes for carrying out the details of sanitary work. 

The first number of the enlarged Practitioner will appear in May, or, rather it will be published on the 26th of 
April ; and arrangements have been made by which the Journal will in future always appear on the 26th of the month 
before its nominal date. 

It has not been thought advisable to materially alter the name of the Journal, which the Publishers are happy to 
believe has become favourably known to a wide circle of readers. In its new series, therefore, The Practitioner will 
be merely entitled “A Monthly Journal of Therapeutics and Public Health :” and under this denomination the 
Publishers confidently hope that it will attract a large increase of that support which the profession has already 
liberally given to it. In this belief they have determined not to increase.the present price (1s. 6d. monthly), although, 
their subscribers will in future obtain 16 more pages of printed matter, , 


THE MAY NUMBER CONTAINS :— 
ORIGINAL COMMUNICATIONS : 
James Ross, M.D.—The Geometrical Method in Medicine. Part III. 
Dr. ANsTIE.—On the Use of Ergot of Rye in the Hemoptysis of Phthisis. Part HL 
SAMUEL CRADDOCK. —Case of Strangulated Femoral Hernia with Gangrenous Gut and Imprisoned 
Lumbrical Worm, 
The Epitor.—Note on Dr. Dale’s Case, 
CLINIC OF THE MONTH. 
EXTRACTS FROM BRITISH AND FOREIGN JOURNALS. 
NEW DEPARTMENT OF PUBLIC HEALTH. 
CONTAINING ARTICLES ON 
Sanitary Organization in England. Propagation of Enteric Fever by the Milkman. 
Health Aspects of Sewage Irrigation. Protection of Europe from Cholera and Plague, 


MACMILLAN AND CO. 29 & 30, BEDFORD STREET, COVENT GARDEN, LONDON. 
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E. DENT & CO., 61, Strand, & 34, Royal Exchange. _ 


(FACTORY, SAVOY ST.), LONDON. 


MANUFACTURERS OF CHRONOMETERS, WATCHES, ASTRONOMICAL ANp | 


’ TURRET CLOCKS (with or without Galvanic Contact Apparatus), COMPASSES, &c. 
TO HER MAJESTY AND H.R.H. THE PRINCE OF WALES, AND H.I.M. THE EMPEROR OF RUSSIA. ' 
MAKERS of the GREAT CLOCK of the HOUSES of PARLIAMENT. 


MAKERS of the NEW STANDARD CLOCK of the ROYAL OBSERVATORY, Greenwich. 
Catalogues or Estimates on Application. 


IMPROVED SPECTRUM APPARATUS. 


JOHN BROWNING begs to call the attention of the scientific public to the fact that he has remodelled and greatly improved 
nearly the whole of his specialities in Spectroscopes within the last year; more particularly he would mention his Miniature 
Spectroscope, the Direct-vision Spectroscooe, with micro metric measuring apparatus, and his Universal Automatic Spectroscope, 
Jvhn Browning can now supply one of these [nstruments with a dispersive power equal to eleven flint-glass prisms, and so compact 
that it can be easily adapted to a 4-in. refracting telescope. 


COLONEL CAMPBELL’S NEW SPECTROMETER. 
By the aid of this contrivance, an unskilled observer may map any spectra without taking readings. 


OHN BROWNING, 
OPTICAL AND PHYSIGAL INSTRUMENT MAKER TO THE ROYAL OBSERVATORY, &c., 


63, STRAND, W.C., & 111, MINORIES, LONDON, E. 
ESTABLISHED 100 YEARS. 


LIST OF SPECTROSCOPES FREE BY POST. 
AN ILLUSTRATED DESCRIPTIVE CATALOGUE OF SPECTROSCOPES, 18 STAMPS. 


BY DR. LIONEL BEALE, F.R.S. THE NATURAL HISTORY OF THE CURACOA’S VOYAGE IN 
THE PACIFIC. 


Cc 
ON KIDNEY DISEASE S, URINARY Now ready, with at Coloured Chart, 43 Coloured Plates and Chromolitho- 


DEPOSITS, and CALCULOUS DISORDERS ; including the Symp- phs and g Illustrations ia Lithography, chiefly of Objects of Natural 
toms, Diagnosis, and Treatment of Urinary Diseases. ‘Third Edition, Ginory, 8 full-page Wood Engravings yee’ several other Plates, and 36 
25s., upwards of 400 Illustrations. Woodcuts in the Text ; in One Volume, imperial 8vo, price 42s. clota. 


J. & &. CHURCHILL. JOTTINGS DURING the CRUISE of 
Her Majesty’s Ship the Curacoa, ——. the South Sea Islands in 1365. 


ZOOLOGICAL SOCIETY’S LATEST By the late JULIUS BRENCHLEY, Esq M.A. F.R.G.S 
London : LONGMANS, GREEN, & CO., Paternoster Row 


TEXT-BOOKS OF SCIENCE. 


PUBLICATIONS. 


containing the Papers read at the Scientific Meetings in 1872 ith 75 ‘ 
Flates, mostly coloured, 47s. 6d. ; with Plates uncoloured, 14s. F Edited by T. M. Gooveve, M.A. and C. W. Merririetp, F.R.S.S. 


Index to the Proceedings of the Zoological Society from 1830 to 1847. Just published, in small 8vo, price 3s. 6d. cloth. 


from 1848 to 1860, and from 1861 to 1870, in three volumes. Price 6s. each 
—": ELECTRICITY and MAGNETISM. By 
of VIII. JENKIN, F R.SS. L. and E. Professor of Engineer- 
art. 4. Frce 24s, Containing- - ing in the University o inburgh. 
Dr. James Murie, F.L.S.—On the Organisation of the Caaing Whale, 
Globiocephalus ( Delphinus) melas, Traill. With nine Plates. Text-Books previously published, price 38. 64. exch :— 
Vol. VILL, Part 5. Price 24s. Containing— Goodeve’s Mechanism.” 
Professor P. Martin Duncan, F.R.S.—A Description of the Madrepo- “ Bloxam’s Metals.” 
raria dredged up during the Expeditions of H.M.S. Porcupine in ‘Miller's Inorganic Chemistry.” 
1869 and 1870. With eleven Plates. ** Giiffin’s Algebra and Trigonometry.” 
“Revised List of the Vertebrated Animals now or lately living in the “* Notes on the same, with Solutions.” 
Gardeas of the Zoological Society of London, 1872." Price 2s. **Watson’s Plane and Solid Geometry.” 
These may be obtained at the Society’s Office, 11, Hanover Square, W. ; “‘ Maxwell’s Theory of Heat.” __ 
at Messrs. LONGMAN’S, Paternoster Row, E C. ; or through any book- “* Merrifield’s Technical Arithmetic.” 
seller. ** Hunter’s Key to Merrifield’s Arithmetic.” 


** Anderson’s £trength of Materials.” 
THE -ARITH MOMETER (Thomas de London: LONGMANS, GREEN, & CO, Paternoster Row. 
COLMAR’S.)—A calculating machine for performing all arithmetical 


operations with great speed and unerring accuracy. 


Now ready, Parts 1 to 5 (demy 8vo, 2s. 6d. each), of a 


In use at the General Register Office, Census Office, War Office, India 
Office, Board of Trade, and other Goverament Offices, by all the large 
Insurance Offices in England, in Observatories and in the Offices of Engi- 
neers, Bank-=rs, Merchants, Accountants, &c. Prices from £6 to €32. 
The instrument most in use is the one giving a product of 16 figures with 
quotient and quotient effacer. Price £20. 

Sole Agent for England, the Colonies, and the United States, W. A. 
GILBEE, Patent Agent, 4, South Street, Finsbury, London, who will send 
Price List and all other particulars on application. 


UNMOUNTED. MICROSCOPIC 


HISTORY of BRITISH BIRDS. By the 
late WILLIAM YARRELL, V.P.L.S. F.Z.S..?Fourth Edition, revised 
by ALrrep NewrTon, M.A. F.R.S. Professorof Zoology and Compara- 
tive Anatomy in the University of Cambridge, F.L.S. V.P.Z.S., &c. 


JOHN VAN VOORST, 1, Paternoster Row, London. 


New Work by DR. LIONEL BEALE, F.R.S. 
DISEASE GERMS: and on the Treatment 


of the Feverish State. 28 Plates, r2s. 6d. 
I. Supposed Nature. II. Real Nature. III. Destruction. 


J. & A. CHURCHILL. 


Printed by R. Cray, Sons Bread Street Hill, in the City 
at 


of London, and published by Macmittan & Co. 


fice, 38, Bleecker Street, New York.—THurspay, May 15, 1873. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


** To the solid ground 
Ot Nature trusts the mind which builds for aye.”—WoRDSWORTH 


No. 186, VOL. 8] 


THURSDAY, MAY 22, 1873 


Registered as a Newspaper at the General Post Office. 


(All Rights are Reserved. 


ROYAL GEOGRAPHICAL SOCIETY. 


The Anniversary Meeting will be held, by permission of the Chancellor 
and Senate, in the Hall of the University of London, Burlington Gardeus, 
on MONDAY, May 26th, at 1 pm., Major-General Sir Henry C. Rawlin- 
son, K.C.8., President, in the chair. 

The Disaner will take place at Willis’s Rooms, at half-past 6 on the same 
day, Major-General Sir H. C. Rawlinson, K.C.B., in the chair. 

Dinner Charge, One Guinea, payable at the door, or Tickets to be had 
and Places taken at 1, Savile Row, Burlington Gardens. The Friends ot 
Members are admi-s.bie to the Dioner. 


SCHOOL OF CHEMISTRY, 


20, GREAT MARLBOROUGA STREET, 
LONDON, W. 
DrrecteD By ARTHUR VACHER. 


ROYAL POLYTECHNIC INSTITUTION, 
309, REGENT STREET, W. 

LABORATORY and CLASS ROOMS are now open for ANALYSES. 
Pupils and Class and Private Studies. Investigations connected with 
Patents Conducted. Classes are now forming in Chemistry, Physics, 
and Steam.—For Fees and Syllabus apply to the Professor of Chemis- 
try, Scientific Department, Royal Polytechnic Institution. 


ROYAL COUNCIL OF EDUCATION.— 
The Laboratory and Class-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING. The subjects of the above 
Examinations can be studied either Privately or in Classes. Fees 
moderate. Analyses and investigations ve to Prof 
E. V. GARDNER, F.E.S., F.S.A., 44. Berners Street, 


BY DR. BEALE, F.R.S. Now Ready, 
AN INTRODUCTION TO PHYSIOLOGY 
and MEDICINE: Bioplasm. Pp. 350, with 22 Plates, 6s. 6d. 
J. & A. CHURCHILL. 


FOR SALE. 
MACGILLIVRAY’S BRITISH BIRDS. 


5 vols, half calf, complete, £5. Apply to “ M. D.,” Post Office, Cam- 
bridge. 


The REV. L. HENSLEY, Vicar of Hitchin, 
formerly Fellow and Assistant Tutor of Trinity College, Cambridge. 
receives several Pupils to prepare for the Universities, and will have a 
Vacancy after the long vacation. 


LONDON LIBRARY, 
12, ST. JAMES’S SQUARE.—(Founded in 184r.) 
Patron—H.R.H. Tue Prince oF WALES. 
President—Tuomas CARLYLE, Esq. 


_ This Library crntains Volumes of Ancient and Modern Literature 
in various Languages. Subscription, £3 a year, or £2, with Entrance-fee of 
46; Life Membership, £26. 

Fifteen Volumes are allowed to Country, and Ten to Town Members. 
Reading-room open from Ten to half-past Six. Prospectus on application. 


ROBERT HARRISON, Secretary and Librarian. 


GEOLOGY, BOTANY, &c. 
JOHN TYM, of Castleton (Peak of Derby- 


shire) has on Sale a very large assortment of Minerals and Fossils, 
particularly from the Lias, Coal, and Mountain Limestone. Rare Speci- 
mens at reasonable prices. Students’ Collections in Cabinets. 150 
Specimens, £2 2s., and so on in proportion (specially arranged to illus- 
trate Lyell, Page, Alleyne, Nicholson, Dana, &c.). Dried Mosses 
and Ferns in elegant folios. Fluor Spar and Marble Ornaments. 
Catalogues post free. Address—John Tym, Castleton, near Sheffield 


TISLEY AND SPILLER, 
‘OPTICIANS & SCIENTIFIC INSTRUMENT 


MAKERS, 


172, BROMPTON ROAD, S.W., 
(Three minutes’ walk from South Kensington Museum), 


All kinds of Optical, Philosophical, and Chemical Apparatus supplied. 
Agents for Hartnack’s Microscopes, &e. 


THE LONDON SPECTROSCOPE COMPANY, 
CHARLES OWEN, Manager 


(Ten years with Joun Brown1na, of the Minories; Nephew and formerly 
Manager to the late Henry Barrow, of Oxenden Street, Haymarket) 


46 & 48, CITY ROAD, LONDON, E.C. 


Wholesale Manufacturers of 


Spectroscopes, Microscopes, and every description of Mathematical, 
Philosophical and Scientific Instruments. 


IMPORTERS OF OPTICAL GfMODS. 


ASTRONOMICAL INSTRUMENTS MADE TO ORDER. 
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THE OCEAN SURVEY EXPEDITION. 


BY DR. WYVILLE THOMSON, F.R.S., 


Director of the Scientific Staff of the Challenger Expedition. 


In 8vo, cloth, extra gilt, with nearly 100 Illustrations and 8 Coloured Maps and Plans, price 345. 6@. This day. 


THE DEPTHS OF THE SEA. 


AN ACCOUNT OF THE GENERAL RESULTS OF THE DREDGING CRUISES 
O1 H.M.S. Lightning and Porcupine during the Summers of 1868-69-70, under the Scientific Direction of 


Dr. Carpenter, F.R.S., J. Gwyn Jeffreys, F.R.S., and Dr. Wyville Thomson, F.R.S 


Jt was the important and interesting results recorded in this volume that induced the Government to send out the great Expedition 
now launched under the scientific guidance of Dr. Wyville Thomson, which is spoken of as‘ the most important surveying expidition 
which has ever sailed from any country. 


** Nothing can be more complete than the account of the scientific results of these voyages, which are fully illustrated by 
woodcuts of the strange forms of life brought from the dark depths of the ocean, by charts of soundings, and eiaborate tables of 
the deep-sea temperatures.” —Daily News. 


“Even to the non-scientific reader, who understands neither Latin names nor Miller-Casella_ thermometers, this book may 
sti’! be full of interest, if he who glances at it cares to see whit a wonderful world he lives in, and how very little he knows of it 
The book is worth having only for is illustrations. Looking at the engravings, it is not too much to say that no such illustratie> 

* the peculiarly delicate and complicated forms of lower animal life have yet appeared.”— Times. 


**It is not too much to say that all who wish to follow what the Cha//enger does, must be acquainted with what had been done 


by the other vessels previously lent by the Admiralty. . . . This « opiously illustrated, most interesting, and valuable record of 
invaluable research.” —Standard. 


Second Edition, in imperial 8vo, cloth, extra gilt, price 315. 6d., Illustrated by Eleven Coloured Plates 
and 455 Woodcuts. This Day, 


THE FORCES OF NATURE: 
A POPULAR INTRODUCTION tothe STUDY of PHYSICAL PHENOMENA, 
By AMEDEE GUILLEMIN 


Translated from the French by Mrs. NORMAN LOCKYER, and Edited, with Additions and Notes, by 


J. NORMAN LOCKYER, F.RS. 


CONTENTS. 


Book I. Gravity.— Book II. Sound.—Book III. Light.—Book IV. Heat.—Book V. Magnetism.—Book VI. 
The Electric Light.—Book VII. Atmospheric Meteors, 


“ Translator and editor have done justice to their trust. The text has all the force and flow of original writing, combining 
faithfulness to the author’s meaning with purity and independence with regard to idiom ; while the technical precision and accuracy 
pervading the work throughout speak of the watchful editorial supervision which has been given to every scientific detail. Nothing 
can well exceed the clearness and delicacy of the illustrative woodcuts borrowed from the French edition, or the purity and 
chromatic truth of the coloured plates. Altogether the work may be said to have no parallel, either in point of fulness or attrac- 
tion, as a popular manual of physical science. . . . . What we feel, however, bound to say, and what we say with pleasure, 
is that among works of its class no publication can stand comparison with it either in literary completeness or in artistic grace.” — 
Saturday Review, 


MACMILLAN & CO., London. 
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RECENT PUBLICATIONS. 


PROFESSOR HUXLEY’S CRITIQUES and ADDRESSES. 8vo, ros. 6d. [This day. 


ConTENTS :—Administrative Nihilism. The School Boards: what they can do and what they may do. On Medical Educa- 
tion. Yeast. On the Formation of Coal. On Coral and Coral Reefs. On the Methods and Results of Ethnology. On some 
Fixed Points in British Ethnology. Paleontology and the Doctrine of Evolution. Biogenesis and Abiogenesis. Mr. Darwin’s 
Critics. The Genealogy of Animals, Bishop Berkeley and the Metaphysics of Sensation. 


(By the same Author—LAY SERMONS, ADDRESSES, AND REVIEWS. New Cheaper Edition. Crown 8vo. 75. 6d.) 
THE LIFE and LETTERS of JAMES DAVID FORBES, F.R.S., late Principal of the 
United College in the University of St. Andrews. By J. C. SHAIRP, LL.D., Principal of the United College-in the 


University of St. Andrews, P. G. TAIT, M.A., Professor of Natural Philosophy in the University of Edinburgh, and 
A. ADAMS-REILLY, F.R.G.S. With Portrait, Map, and Illustrations, 8vo, 16s. [Zhis day. 


‘*Not only a biography that all should read, but a scientific treatise without which the shelves of no physicist’s library can be 
deemed complete.” — Standard, 


THE MYSTERY of MATTER, and OTHER ESSAYS. By the Rev. J. A. Picton. 
Crown 8vo, 10s. 6d. 
CONTENTS :—The Mystery of Matter. The Philusophy of Ignorance. The Antithesis ot Faith and Sight. The Essential 
Nature of Religion. Christian Pantheism. 


CALIBAN: THE MISSING LINK. By Daniel Wilson, LL.D., Professor of History 


and English Literature in University College, Toronto. 8vo, 10s. 6d. 


A SECOND SERIES OF HISTORICAL ESSAYS. By E. A. Freeman, M.A. D.C.L., 
late Fellow of Trinity College, Oxford. 8vo, 1os. 6. 


ConTENTS :—“ Ancient Greece and Medizval Italy ;” “ Mr. Gladstone’s Homer and the Homeric Ages ;” “ The Historians 
of Athens ;” “The Athenian Democracy ;” “ Alexander the Great ;” “Greece during the Macedonian Period ;” “ Mommsen’s 
History of Rome ;” “ Lucius Cornelias Sulla;” “The Flavian Cesars.” (First SERIES, SECOND EDITION, 8vo, 10s. 6d.) 


OLD-FASHIONED ETHICS, and COMMON-SENSE METAPHYSICS, with some of 
their Applications. By W. T. THORNTON, Author of ‘A Treatise on Labour.” 8vo, 10s. 6d, 


ConTENTs :—I. Ante-Utilitarianism. II. History’s Scientific Pretensions. III. David Hume as a Metaphysician. IV 
Huxleyism. V. Recent Phases of Scientific Atheism, VI. Limits of Demonstrable Theism. 


STUDIES IN THE HISTORY OF THE RENAISSANCE. By Walter H. Pater, 
M.A., Fellow of Brasenose College, Oxford. Crown 8vo, 7s, 6d. 


THE SCIENTIFIC BASES OF FAITH. By J. J. Murphy, Author of ‘* Habit and 
Intelligence.” 8vo, 145. 


THE INTELLECTUAL LIFE. By P.G.Hamerton. Crewn 8vo, tos. 6d. 


[Zhis day. 
THE CHILDHOOD OF THE WORLD. A Simple Account of Man in Early Times. 
By EDWARD CLODD, F.R.A.S. Crown 8vo, 35. [Zhis day. 


THE ROMANCE OF ASTRONOMY. By. R. Kalley Miller, M.A’, Fellow of St. Peter’s 
College, Cambridge. Crown 8vo, 35. 6d. 


MACMILLAN & CO., London. 


WORKS BY SIR SAMUEL BAKER, F.R.GSS. 


THE NILE TRIBUTARIES of ABYSSINIA and the SWORD HUNTERS of the 

HAMRAN ARABS. Fourth and cheaper Edition, with numerous Illustrations and Maps. Crown 8vo, 6s. 

The Zimes says :—‘‘ It solves finally a geographical riddle which hitherto had been extremely perplexing, and it adds much 
to our information respecting Egyptian Abyssinia and the different races that spread over it. It contains, moreover, some notable 
instances of English daring and enterprising skill ; it abounds in animated tales of exploits dear to the heart of the British sports- 
man ; and it will attract even the least studious reader, as the author tells a story well, and can describe nature with uncommon 
power. 


THE ALBERT N’YANZA GREAT BASIN of the NILE, and EXPLORATION of the 

NILE SOURCES. Third and cheaper edition, with numerous Illustrations and Maps. Crown 8vo, 6s. 

‘*The author, while he equals other African explorers in judgment and daring, far exceeds them in literary capacity. He has 
produced two volumes which can be read straight through with ease and pleasure.” — Guardian. 

‘*Charmingly written, full—as might be expected—of incident, and free from that wearisome reiteration of useless facts which 
is the drawback to almost all books of African travel.” —.Spectator. 


MACMILLAN & CO, London. 
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THE PRACTICAL MAGAZINE. 


CONTENTS OF No. s. 


Mr. Gillott and the Steel Pen Trade. (With Portrait.) 

Timber Trusses and Girders. 

The Silk Industries of — 

Blowing in a Blast Furna 

The Patent Steam Non-radiatin 

The — of Strogonoff, eae. of Siberia, and the Russian Fur 
and Tea Trade. 

Wire Tramways. 

Chemistry, as applied to the Arts, Metallurgy, Chemical Manufactures, and 
Allied Subjects, from Foreign Periodicals, &c. 

The Gatling System of Fire-arms. (With Illustration. ) 

The Great Gauge Question of India. 

The Dining Arrangements of the House of Commons. 

‘The Siemens Direct Process for the Manufacture of Iron and Steel. 

The Westinghouse Brake. (With Illustrations.) 

The of Paris. 

Bronze Vases incrusted in Silver. (With Illustration.) 

Otto of Rose 

The Plough : ‘its History, Construction, and Management. (With Illus- 
trations. ) 


1873. PRICE HALF-A-CROWN. 


Dye Works of Messrs. Boutarel and Co., Clichy-la-Garenne. (With nume. 
rous Illustrations.) 

On the Utilisation of the Residue obtained by Burning Pyrites in the Manu. 
facture of Oil of Vitriol. 

The Practical Note-Book of Technical Information useful to Students and 
Workmen numerous I Ilustrations. 

Memoranda on Timber—Spiral Scrolls and Volutes, and how to describe 
them—Method of Delineating Architectural Subjects in _ ctive 
—The Delineation of Mechanical Subj The Stud ketch- 
book of Working Drawings—The Architectural Menkiions, and how 
to describe them. 

Tincture of Pyrethrum for Toothache. 

rig Supplying Water to Cattle upon Railways. (With IIlus- 
trations. 

American Society of Civil Engineers. 

Steam inthe Engine: its Heat and its Work. 

Examination of an Ancient Egyptian Perfume. 

Insecticides. 

The Collection of Mastic at Chios. 

Building and Practical Memoranda. 


ith 
Selenitic Mortar—Indestructible Paint—Grain 


LONDON: PUBLISHED FOR THE PROPRIETARY AT No. 7, PRINTING HOUSE SQUARE, E.C, 
(Next door to the “Times” Office.) 


“THE GARDEN,” 
A Weekly Illustrated Journal | a emai Horticulture in all its 


THE GARDEN: 1s conducted by WiLt1am Rosinson, F. L.S., Author of 
“ Hardy Flowers,” ‘‘ Alpine Flowers for English Gardens,” “The Parks, 
Pramenaden, and Gardens of Paris,” &c.; and the best Writers in every de- 
partment of Gardening are contributors to its pages. 
The following are some of the subjects ern treated of in its pages :— 
The Flower Garden. ardy Flowers. 


Landscape Gardening. Town Gardens. 
The Fruit Garden. The Conservatory. 
Garden Structures. Public Gardens. 
Room and Window Gardens. The Greenhouse and Stove. 
Notes and Questions. The Househol 
Market ening. The Wild Garden 
Trees and Shrubs. The Kitchen Garden. 
Tue GARDEN may be obtained th h all N and atthe Railway 


talls, at 4d. per may also be had direct fyom the Office at 
for a Quarter, gs. od, for'a Half ear, and 1 in ad- 
vance and in Monthly Parts. Specimen 
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THE ONLY CHEAP FARMERS’ NEWSPAPER. 

THE CHAMBER OF 
AGRICULTURE JOURNAL 
AND FARMERS’ CHRONICLE, 

Edited by Joun the Central Chamber of 


Devotes special attention to the discussions and proceedings of the Cham- 
bers of Agriculture of Great Britain (which now number upwards of 
18,000 members), besides giving _ inal papers on practical farming, 
and a mass of intelligence of parti value to the agriculturist. 

The London Corn, ty Hop Cate and ay’ Markets of Monday 
are specially this Journal hich is d ed the same 
— deliver to subscribers by the first post 
or cy 15s. a year post free. 


Published by W. PICKERING, 21, Arundel Street, Strand, W.C. 


ON FROM FIRE. 


EDGINGTON’S GARDEN NETTING, 


the most at 1d. square yard, or in quantities 


of 2 
EDGINGTON'S $’RICK CLOTHS: fos 68 years have maintained their 
celebrity as t! 
EDGI NGTON'S MARQUEES for Hire are the most elegant and 
ca) cious. 
DGINGTON’S CRICKET and GARDEN TENTS are the prettiest 
TIFFANY, SCRIM CANVAS, and every other kind of NETTING. 


Be particular—FRED. EDGINGTON & CO., Rick Cloth, &c., Manu- 
facturers to Her Majesty, 52 (only), Old Kent Road, London, S.E. 
A quantity of good Second-hand Government TENTS for sale, cheap. 


HOLLOWAY’S PILLS.—The world is a 


hard place to make one’s way through without illness, yet somewhere or 
other disease is ever rife, and everywhere its — opponent, this puri- 
fying medicine, is to be found, and should always handy to parry 
and turn the first attack of the enemy When symptoms of sickness 
first set in, they may be easily subdued by this grand remedy, which 
gives great and prompt relief to every oppressed organ or disordered 
junction. These Pills regu!ate and strengthen digestion more readily, 
more efficiently, and with more certainty, than any other combination of 
drugs, be it ever so scientifically prescribed. Nothing can exceed the 
ability of Holloway’s medicines to secure natural tunctional action. 


FRY?S 
CARACAS 


“Asa Ley“ refreshing, and nourishing be with delicate flavou 
and fine aroma, it certainly surpasses anything that has yet been offered to 
the public.”—London Mirr. 


Ape Ann. Sc. Nat. T.4, See also Natural History Review 
1862. 


RUPTURES.—BY ROYAL LETTERS PATENT. 


WHITE’S MOC-MAIN LEVER TRUSS 


is allowed by upwards of 500 Medical Men to be the most effec- 
tive invention in the curative treatment of Hernia. The useof 
a steel spring, so often hurtful in its 2 is here avoided ; a 
soft bandage bey worn round the while the requisite 
resisting supplied by the MOGMAIN PAD and 
PATEN LEVER, ig with so much ease and} closeness 
that it cannot be detected, od may be worn durin; “sleep. 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
2 inches the hips, being sent to the manufacturer, 


JOHN WHITE, 228, Piccadilly. 


Price of a single Truss, 16s., 215., 26s. 6d., and 315. 6d. 
Umbilical and sas. 6d. 


ELASTIC STOCKINGS, KNEE-CAPS, 


&c., for Varicose Veins and all cases of Weakness, a and Swelling of the oe 


Sprains, &c. They are light in texture, and inexpensive, and drawn 
on over an ordinary stocking. "Pr Od, 78. 6d., 10S., and 16s, each. 
lostage free. 


JOHN WHITE, Manutacturer, 228, Piccadilly, London. 
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CLARENDON PRESS PUBLICATIONS. 


A TREATISE on ELECTRICITY and MAGNETISM. By J. C. Maxwell, M.A. 
F.R.S., Professor of Experimental Physics in the University of Cambridge. 2 vols. 8vo, 315. 6d. 


ELEMENTS of NATURAL PHILOSOPHY. By Prof. Sir William Thomson, F.R.S., 
and Prof. P. G. TAIT. Part I. 8vo. gs. 


The GEOLOGY of the VALLEY of the THAMES. By John Phillips, M.A. F.R.S., 

Professor of Geology in the University of Oxford. With Coloured Map and Numerous illustrations, 8vo, 215. 

“ Tt does not often fall to our lot to open a book devoted to Science, and to derive from it the large amount of pleasure, and at 
the same time of real instruction which we have found in the pages of this volume.”—A¢henaum, 

“* We believe that the book will remain for a very long time the standard work on geology of the secondary period.” —Pa// 
Mall Gazette. 


VESUVIUS. By Professor Phillips. With numerous Maps and Illustrations. Crown 
8vo, 10s. 6d. 
‘* Professor Phillips has undertaken to give an authentic history of Vesuvius from the days of Crassus to the end of 1868, and to 
explain the phenomena of the burning mountain according to the laws ot a rigid induction. His plan has been successfully carried 
out, and has resulted in a work of high value.”—/a// Mall Gazette. 


DESCRIPTIVE ASTRONOMY. A Handbook for the General Reader, and also for 
ractical Observatory work, With 224 Illustrations and numeous Tables. By G. F. CHAMBERS, F.R.A.S., Barrister-at- 
ier. Demy 8vo, cloth, 856 pp., price 215. 


CHEMISTRY FOR STUDENTS. By A. W. Williamson, Phil. Doc., Professor of 

Chemistry, University College, London. New Edition, with Solutions. Extra fcap. 8vo. Cloth, price 8s. 6d, 

“* A too rare example of what a good elementary text-book in any science ought to be: the language brief, simple, exact ; the 
arrangement logical, developing in lucid order principles from facts, and keeping theory always dependent upon observation ; a 
book that keeps the reason of the student active while he strives to master details difficult but never without interest.”— 
Examiner. 


EXERCISES IN PRACTICAL CHEMISTRY. By A. G. Vernon Harcourt, M.A., 
F.R.S., Senior Student of Christ Church, and Lee’s Reader in Chemistry, and H. G. MADAN, M.A., Fellow of Queen’s 
College, Oxford. Series I., Qualitative Exercises. Crown 8vo, price 7s. 6¢. Second Edition, 

“ The volume is intended as a companion to the valuable and suggestive work on ‘Theoretical Chemistry,’ by Professor 
Williamson: It constitutes a complete guide to Qualitative Chemical Analysis. Ample instructions are given to the student 
at every step, and the instructions are further enforced by excellent illustrations. The first portion consists of an examination 
of the principal gases, and of the principal radicles and their salts ; whilst the second treats of the systematic analysis of a 
single salt. The Appendix contains a variety of useful tables, Many useful practical hints are dispersed throughout the 
volume, which is one worthy in every respect of a place in the Clarendon Press Series.” —Medical Times. 


AN ELEMENTARY TREATISE ON HEAT. By Balfour Stewart, LLD., F.R.S, 
Professor Natural History in Owens College, Manchester. Extra fcap. 8vo, with numerous Woodcuts and Diagrams, 7s. 6d. 
New Edition, revised and enlarged. 

“The publication of this manual is exceedingly well-timed ; it includes within narrow limits the leading facts and principles of 
this younger-born of the Sciences, and for the mastery of the greater portion of the contents only requires ordinary intelligence on 
the part of the reader.” —.Spectator. 


FORMS OF ANIMAL LIFE. Being Outlines of Zoological Classification Based upon 
Anatomical Investigation, and Illustrated by Descriptions of Specimens and of Figures. By GEORGE ROLLESTON, 
M.D., F.R.S., Linacre Professor of Physiology, Oxford. Demy 8vo, price 16s. 


‘* Teacher and student alike will rejoice over this volume. It supplies us in a thorough, yet easily-mastered, manner, with a 
vast amount of precise and important information concerning the structure of all animals save man, the descriptions being drawn in 
order from every sub-kingdom and each class of the animal world.” —Sfectator. 


** A book of the highest character and value.” —Atheneum: 


A TREATISE ON ACOUSTICS. By W. J. Donkin, F.R.S., Savilian Professor of 
Astronomy in the University of Oxford. Crown 8vo, price 7s. 6d. 


A SYSTEM OF PHYSICAL EDUCATION : Theoretical and Practical, with numerous 
Illustrations drawn by A. Macdonald, of the Oxford School of Art. By ARCHIBALD MACLAREN, The Gymnasium, 
Oxford. Extra fcap, 8vo, price 7s. 6d. 

‘¢ The work before us is one which should be in the hands of every schoolmaster and schoolmistress. It is marked in every 
ine by good sense, and is so clearly written that no one can mistake its rules.” —Lancet. 


A TREATISE ON NATURAL PHILOSOPHY. By Sir William Thomson, F.R.S., 
Professor of Natural Philosophy in the University of Glasgow, and P. G. TAIT, M.A., Professor of Natural Philosophy in 
the University of Edinburgh. Volume I. [A new Edition in the Press. 


Oxford: Printed at the Clarendon Press, and published by MACMILLAN & CO., London, 
Publishers tothe University. 
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ENLARGEMENT OF “THE PRACTITIONER.” 4 


SANITARY MEDICINE AND PUBLIC HEALTH. 


Price 1s. 6a, Monthly. Yearly Subscription 18s. Post Free. 


THE PRACTITIONER: 
A MONTHLY JOURNAL OF THERAPEUTICS AND PUBLIC HEALTH. 


EDITED BY 


FRANCIS E. ANSTIE, M.D., F.R.C.P. 
Senior Assistant Physician to Westminster Hospital, and Lecturer on Medicine in Westminster Hospital School. 


*“*PRACTITIONER” OFFICE, 29, Bedford Street, Covent Garden, W.C, 
Lonpon, April, 1873. 

THE Publishers of Zhe Practitioner have much eee in announcing the immediate enlargement of the Journal 
by the addition of 16 pages in each number, which will be devoted exclusively to matters of Public Health. 

The sanitary legislation of 1872 has created an entirely new set of public appointments, which must necessarily 
be filled by medical men. 

The numerous Medical Officers of Health who have been, or will be shortly, appointed all over the country, must 
necessarily feel the want of some channel through which they may obtain the most recent and correct information 
respecting all matters which concern the important duties which they are called on to perform. At present there is 
no such source of information ; for the casual notices of hygienic matters which appear in the ordinary medical 
journals, though often individually very valuable, can scarcely be said to put.the subject of Public Health before the 
profession in a compact and continuous manner. 

The Publishers of 7ie Practitioner have the pleasure of announcing that the Editor has succeeded in obtaining 
the promised co-operation of several of the most distinguished authorities in Sanitary Medicine, in making the Public 
Health Department of the Journal all that it should be. Each monthly instalment will consist of three sub-sections : 
the first, an original article on some hygienic question of general interest ; the second, a summary account of what is 
being done in practical hygiene in this country and on the Continent ; the third,a brief mention of all new inventions 
in the way of apparatus and processes for carrying out the details of sanitary work. 

The first number of the enlarged Practitioner will appear in May, or rather it will be published on the 26th of 
April ; and arrangements have been made by which the Journal will in future always appear on the 26th of the month 
defore its nominal date. 

It has not been thought advisable to materially alter the name of the Journal, which the Publishers are happy to 
believe has become favourably known to a wide circle of readers. In its new series, therefore, The Practitioner will 
be merely entitled “A Monthly Journal of Therapeutics and Public Health :” and under this denomination the 
Publishers confidently hope that it will attract a large increase of that support which the profession has already 
liberally given to it. In this belief they have determined not to increase the present price (15. 6d. monthly), although 
their subscribers will in future obtain 16 more pages of printed matter. 


THE MAY NUMBER CONTAINS :;— 
ORIGINAL COMMUNICATIONS : 
James Ross, M.D.—The Geometrical Method in Medicine. Part III. 
Dr. ANsTIE.—On the Use of Ergot of Rye in the Hzmoptysis of Phthisis. Part III. 
SamueL Crappock. — Case of Strangulated Femoral Hernia with Gangrenous Gut and Imprisoned 
Lumbrical Worm. 
The Epitor.—Note on Dr. Dale’s Case. 
CLINIC OF THE MONTH. 
EXTRACTS FROM BRITISH AND FOREIGN JOURNALS. 
NEW DEPARTMENT OF PUBLIC HEALTH. 
CONTAINING ARTICLES ON 
Propagation of Enteric Fever by the Milkman. 
Protection of Europe from Cholera and Plague. 


Sanitary Organization in England. 
Health Aspects of Sewage Irrigation. 


MACMILLAN AND CO. 29 & 30, BEDFoRD STREET, COVENT GARDEN, LONDON. 
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MACMILLAN & SCIENCE PRIMERS 
FOR ELEMENTARY SCHOOLS. 


Under the jcint Editorship of PROFESSORS HUXLEY, ROSCOE, AND BALFOUR STEWART. 


6 4 method admirably suited to attract the interest and attention of voung scholars. They are wonderfully clear and lucid in their 
éustr uctions, simple in style, and admirable in plan.” EDUCATIONAL TIMEs, 


VOLUME FUST PUBLISHED. 
PRIMER OF PHYSICAL GEOGRAPHY. By Archibald Geikie, LL.D., F.R.S., 


Murchison-Professor of Geology and Mineralogy in the Uuiversity of Edinburgh. With numerous Illustrations, 18mo, cloth, 1s. 


PRIMERS ALREADY PUBLISHED. 


‘PRIMER OF CHEMISTRY. By H. E. 


ROSCOE, F.R.S., Professor of Chemistry in Owens College, Manches- 
ter. Second Edition. 18mo, cluth, rs. 


PRIMER OF PHYSICS. By BALFOUR 
STEWART, F.R.S., Professor of Natural Philosophy in Owens Col- 
lege, Manchester. Second Edition. 18mo, cloth, 1s. 


PRIMERS IN PREPARATION, 


INTRODUCTORY. By Professor Huxley, 
PRIMER OF GEOLOGY. By Professor 
GEIKIE, F.R.S. 


PRIMER OF BOTANY. By Dr. Hooker, 
C.B., F.R.S. 


PRIMER OF ASTRONOMY. By J. N. 
LOCKYER, F.R.S. 


MACMILLAN AND COS SCIENTIFIC 
CLASS BOOKS, 


NEW VOLUME FUST PUBLISHED. 
LESSONS IN ELEMENTARY ANATOMY. By St. George Mivart, F.R.S., Lec- 


turer in Comparative Anatomy at St. Mary’s Hospital. With upwards of 400 Illustrations, 18mo, 6s, 6d. [This day. 


VOLUMES ALREADY PUBLISHED. 


POPULAR ASTRONOMY.—With Illus- 


trations. By Sir G. B. AIRY, K.C.B., Astronomer Royal. New 
Edition. 18mo, 4s. 6d. 


The speciality of this work is the direct reference of every step to the 
Observatory, and the full description of the methods and instruments of 
rvauion. 


ELEMENTARY LESSONS in ASTRO- 


NOMY.—By J. NORMAN LOCKYER, F.R.S., with Coloured | 


Diagram of the Spectra of the Sun, Stars, and Nebule, and numerous 
Illustrations. New Edition 18mo, 5s. 6d. 


“The book is full, clear, and sound.” —A theneum, 
QUESTIONS on the SAME. s. 6d. 


LESSONS in ELEMENTARY BOTANY. 
With numerous Illustrations. By Professor OLIVER, F.R.S., F.L.S. 
New Edition. 18mo, 4s. 6d. 


“We know of no work so well suited to direct the botanical il’s effort 
as that of Professor Oliver."—Natural istory Review, 


LESSONS in ELEMENTARY CHEMIS. 
TRY, INORGANIC and ORGANIC.—By Professor ROSCOE. 
With numerous Illustrations, and Chromo- ithographs of the Solar 
Spectra New Edition. 18mo, 45. 6d. 


““A small, 
Sanat conm.nact, carefully elaborated, and well-arranged manual. 


ELEMENTARY LESSONS in LOGIC 
DEDUCTIVE and INDUCTIVE.—By Professor JEVONS. Withco- 
ious Questions and Examples, and a Vocabulary of Logical Terms. 

ew Edition. 18mo, 3s. 64. 


LESSONS in ELEMENTARY PHYSI- 
OLOGY.—With Numerous Illustrations, Bv Professor HUXLEY, 
F.R.S. New Edition. 18mo, 4s. 6d. 

“* Asmall book ; but pure gold throughout. There is not a waste sentence 
or a superfluous word, and yet it is all clear as daylight.”—Guardian. 
QUESTIONS on the SAME, 1s. 62. 


POLITICAL ECONOMY for BEGIN. 
NERS.— By MILLICENT GARRETT FAWCETT. With Ques 


LESSONS in ELEMENTARY PHYSICS. 
—By BALFOUR STEWART, F.R.S, Professor of Natural Philosophy 
in Owens College, Manchester. With Coloured Diagram and numerous 
Illustrations. New Edition. 18mo, 4s. fd. 

“‘The beau ideal of a scientific class-book, clear, accurate, and thorough.” 

—Educational Times. 


OWENS COLLEGE JUNIOR COURSE 
OF PRACTICAL CHEMISTRY. By F. JONES, Chemical Master 
in the Grammar School, Manchester. With Preface by Prof. Roscox, 
F.R.S. 18mo, 2s. 6d. [New Edition in the Press. 


ELEMENTARY LESSONS IN PHY- 
SICAL GEOGRAPHY. By Profesor GEIKIE, FRS 


OTHER VOLUMES OF THE SIiRIES IN PREPARATION. 


MACMILLAN & CO. 


London. 
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IMPROVED SPBREFRUM APPARATUS. 


JOHN BROWNING begs to call the attention of the scientific public to the fact that he has remodelled and greatly improved 
nearly the whole of his specialities in Spectroscopes within the last year; more particularly he would mention his Miniature 
Spectroscope, the Direct-vision Spectroscope, with micro metric measuring apparatus, and his Universal Automatic Spectrosc spe, 


John Browning can now supply one of these Instruments with a dispersive power equal to eleven flint-glass prisms, an< 


that it can be easily adapted to a 4-in. refracting telescope. 
COLONEL CAMPBELL’S 


1 so compact 


NEW SPECTROMETER. 


By the aid of this contrivance, an unskilled observer may map any spectra without taking readings. 


OHN BROWNING, 
OPTICAL AND PHYSIGAL INSTRUMENT MAKER TO THE ROYAL OBSERVATORY, dic., 


63, STRAND, W.C., & 111, 


MINORIES, LONDON, E. 


ESTABLISHED 100 YEARS. 
LIST OF SPECTROSCOPES FREE BY POST. 
AN ILLUSTRATED DESCRIPTIVE CATALOGUE OF SPECTROSCOPES, 18 STAMPS. 


LYELL’S ANTIQUITY OF MAN, 
Now ready, 4th Edition revised, with Illustrations, vo, 14s. 
THE GEOLOGICAL EVIDENCES of the 


ANTIQUITY OF MAN. With an Outline of Glacial Post-tertiary 
Geology, and Remarks on the Origin of Species, with special reference 
oie First Appearance on the Earth. By Sir CHARLES LYELL, 


By the same Author. 
THE PRINCIPLES OF GEOLOGY; or 
the Modern Changes of the Earth and its Inhabit: idered as 


illustrative of Geology. 11th Edition, with Illustrations. 2 vols. 8vo, 
16s. each. it 


THE STUDENT’S ELEMENTS of GEO- 


LOGY. Sixth Thousand. With 6co Illustrations. Post 8vo, 9s. 
JOHN MURRAY, Albemarle Street. 


.Now ready, post 8vo, ros. 6d. 
HUMAN LONGEVITY; Its Facts and its 


Fictions. Including an Enquiry into some of the more Remarkable 

Instances, and Sugeestions for bm, gata Illustrated by 

ej B ILLIAM J. THOMS, F.S.A., Deputy-Librarian, 
ouse Ss. 


JOHN MURRAY, Albemgrle Street. 


NEW WORK BY PROF. MAX MULLER. 
On May 31, in One Volume, crown 8vo, price ras. 6d. 


INTRODUCTION to the SCIENCE of 
RELIGION. Four Lectures delivered at the Royal Institution ; with 
a Lecture on the Philosophy of Mythol an Essay on False 
Analogies in Religion. B F. MAX. MULLER, M.A. Professor of 
Comparative Philology at Oxtord. 


London: LONGMANS, GREEN, & CO. Paternoster Row, 


MR. J. STEVENS 


Has much pl in ing the foll 


SALES. FOR MAY AND JUNE. 


The Collection of British and Foreign Insects, Entomological Books, &c., 


' of the late THOMAS PARRY, Esgq., of Merthyr. 


The valuable Conchological Library of the late T. NORRIS, Esq., 0 
Preston. 

The unrivalled Collection of Shells, the property of the late T. NORRIS, 
Esq , of Preston. 

The whole of the valuabdl Collection of Orchids, Agaves, 


and i 
and other Plants, the pronerty of W. WILSON SAUNDERS, Esq, 
E.R.S. F R.HLS., &c., of Hillfield, Reigate. 


An Importation of choice Orchids from New Grenada, 


Several Importations of Tree Ferns from Melbourne, New Zealand, and 
other parts. 

The whole of the valuable and ive Collections of Orchids and 
Specimen Stove and Greenhouse Plants, formed by the late FRANCIS 
WRIGHT, Esq., of Osmaston Manor, near Derby. 


The fine Collection of Orchids, the property of G. WOSTENHOLM, 
Esq. of Sheffield. 


The splendid Collection of Minerals, formed by the late Dr. BEAU- 
MONT LEESON, F.R.S. F.L.S., &c. 


The valuable Library of the late Dr. LEESON, F.R.S., &c. 


AUCTION ROOMS AND OFFICES, 
38, KING STREET, COVENT GARDEN. 
(Established 1760.) 


ZOOLOGICAL SOCIETY’S LATEST 
PUBLICATIONS. 


“Proceedings of the Scientific Meetings of the Society for 1872,” cloth, 
containing the Papers read at the Scientific Meetings in 1872. With 75 
Plates, mostly coloured, 47s. 6¢. ; with Plates uncoloured, 14s 6d. 

Index tothe P: dings of the Zoological Society from 1830 to 1847. 
o- 1848 to 1860, and from 1851 to 1870, inthree volumes. Price 6s. ea: 
volume. 

* Transactions of the Society.”—Vol. VIII. 

Part. 4. Price 24s. Containing- - De 2 

Dr. James Murie, F.L.S.—On the Organisation of the Caaing Whale, 
Globiocephalus (Delphinus) melas, Traill. With nine Plates. 
Vol. VIII., Part 5. Price 24s. Containing— 
Professor P. Martin Duncan, F.R.S.—A Description of the Ma 
raria dredged a Ege the Expeditions of H.M.S. Porcupine in 
1869 and 1870. ith eleven Plates. 

“Revised List of the Vertebrated Animals now or lately living in the 
Gardens of the Zoological Society of London, 1872.” Price 2s. 

These may be obtained at the Society’s Office, 11, Hanover Square, W. ; 
at Messrs. LONGMAN+Y’, Paternoster Row, E C. ; or through any book- 


seller. 


New Edition, with Map of the Environs, price 3d. 
THE LONDON SATURDAY HALF- 


HOLIDAY GUIDE (Summer Edition), 1873.. Parks, Commons, En- 
virons, Historical Sites, Antiquities, and Local Resorts for the Micro- 
scopist, Botanist, E logist, and I Edited by Henry 
Waker, F.G.S. 


d holid. 
y Ha y C 


ittee, 100, Fleet Street, and KENT & CO., 
Paternoster Row. 


Eighth Thousand, with 70 Plates, 4 Coloured, cloth, 2rs. 
HOW TO WORK WITH THE MICRO- 


SCOPE. By Dr. Lronet Beate, F.R.S. A Complete Manual of 
Microscopical Manipulation. New Processes of Investigation, for Exa: 
mining Objects under.the highest powers, Photographing specimens 
&e. 


HARRISON, Pall Mall. 


Printed by R. Cray, Sons & Tavior, at 7 and 8. Bread Street Hill, in the City of London, and published by MacmiLLAN & Co. 


at the Office, ,8, ISleecker Street, New York.—THurspay, May 22, 1873. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


*§ To the solid ground 
Or Nature trusts the mind which builds for nisi cian 


No. Vor. 8] 


Registered asa Newspaper at ‘the General Post Office. 


THURSDAY, MAY 29, 1873 


TAIL Rights are Reserved. 


UNIVERSITY OF LONDON. 


NOTICE JS HEREBY GIVEN, that the next Half-yearly Examina- 
tion for MATRICULATION in this U niversity will commence on MON- 
DAY, the 30th of June, 1873. In addition to the Metropolitan Ex: umina- 
tion, Provincial Examinations will be held at Owens College, Manchester ; 
Queen’s College, Liverpool ; St. Cuthbert’s College, Ushaw ; and Queen's 
College, Birmingham. 


Every Candidate is required to transmit his Certificate of Age to the Re- 
semen (University of London, Burlington Gardens, London, W.)at least 
ourteen days before the commencement of the examination. 


Candidates who pass the Matriculation Examination are entitled to pro” 
ceed to the Degrees conferred by the University in Arts, Laws, Science’ 
and Medicine. This Examination is accepted (1) by the C ouncil of Milit ary 
Education in lieu of the Entrance Examination otherwise imposed on Candt- 
dates for admission to the Royal Military College at Sandhurst: and ( 2) 
by the College of Surgeons in lieu of the ‘Preliminary Examination po hing 
wise imposed on Candidates for its Fellowship. It is also among those ex- 
aminations of which some one must be passed (1) by every Medical Student 
on commencing his professional studies ; and (2) by every person entering 
upon Articles of Clerkship to an Attorney—any such person matriculating 
in the First Division being entitled to exemption from one year’s service. 


WILLIAM B. CARPENTER, M D., 
May 26th, 1873 Registrar. 


— 


ANTHROPOLOGICAL INSTITUTE of 
GREAT BRITAIN and IRELAND, 4, St. Martin’s Place, Trafalgar 
Square, W.C. (In which are united the Anthropological Society 
of London, and the Ethnological Society of London.) President— 
Professor Busk, F.R.S. ; Treasurer—Rev, Dunbar I. Heath, M.A. ; 
Director—E. W. Brabrook, Esq., F S.A, 


The next Meeting of the Institute will be held on Tuesday, the 3rd day of 
June, at 8 o’clock p.m. precisely, when the following Paper will be read :-— 


“ Strictures on Darwinism, Part II, ; the Substitution of Types.” By H. 
H. Howorth, Esq., M.A.I. 


The following Communications and Exhibitions will precede the reading 
of the Paper :—1. ‘‘On a ready Method of Measuring the Cubic Capacity 
of Skulls.” By Prof. Busk, F.R.S., President A.I.—2. “Flint Implements 
from St. Vincent's.” By Prof. Rolleston, M.D. F.R.S.—3. ‘‘ Copy of a 
Mural Inscription in large Samaritan Characters from Gaza.” By Rev. 
Dunbar I. Heath, M.A. 


J. FRED. COLLINGWOOD, Secretary. 


Immediately, in one thick volume; crown $yvo, cloth, price ss. 


FOODS. 
By EDWARD SMITH, M.D. LL.B. F.R.S. Profusely Lilustrated. 
*,* A New Volume of the International Scientific Series. 


HENRY S. KING & CO., 6s, Cornhill, and 12, Paternoster Row. 


NOTICE. 
THE TELEGRAPHIC JOURNAL 


AND ELECTRICAL REVIEW is now published on the ist and 
15th of each month, and the price reduced to FOURPENCE. ‘The 
number for June 1 will contain the first of a series of papers entitled 
“ Mathematics for Non-mathematicians,” bythe Rev, W. Higgs, LL D. 


London: HENRY GILLMAN, Boy Court, — Hill, B.C. 


A PUPIL of Huxley and Neentiand, highly 


qualified in Botany, Animal and Vegetable Physiology, Zoology, Orga 

nic and Inorganic Chemistry, Geology and Physical Geography, is de- 

— of an Engagement as a ‘l'eacher of the above subjects. —~Address, 
X.Y.Z., 8, Fulham Road, Brompton, S.W, 


GEOLOGY, BOTANY, &c. 


JOHN TYM, of Castleton (Peak of Derby- 


shire) has on Sale a very large assortment of Minerals and Fossils, 
particularly from the Lias, Coal, and Mountain Limestone. Rare Speci 
mens at reasonable prices. Students’ Collections in’ Cabinets, 150 
Specimens, £2 2s., and so on in proportion (specially arranged to illus- 
trate Lyell, Page, Alleyne, Nicholson, Dana, &c.). Dried Mosses 
and Ferns in elegant folios. Fluor Spar and Marble Ornaments. 
Catalogues post-free. Address—John Tym, Castleton, near Sheffield 


The REV. L. HENSLEY, Vicar of Hitchin, 
formerly Fellow and Assistant Tutor of Trinity College, Cosrides, 
receives several Pupils to prepare for the Universities, and will hav: a 
Vacancy after the ‘ong vacation. 


TO GEOLOGISTS. 
FOR SALE.—A Collection of about Five 


Hundred Specimens (principally Australian). With Catalogue. 
MARTIN BURGESS, 10, Ashby Place, Brockley Road, S.E. 


THE LONDON SPECTROSCOPE COMPANY, 


CHARLES OWEN, Manager 


(Ten years with Joun Brown1nG, of the Minories; Nephew and formerly 
Manager to the late Henry Barrow, of Oxenden Street, Haymarket). 


46 & 48, CITY ROAD, LONDON, E.C. 
Wholesale Manufacturers of 
Spectroscopes, Microscopes, and every description of Mathematical, 
Philosophical and Scientific Instruments. 


IMPORTERS OF OPTICAL GOODS. 


ASTRONOMICAL INSTRUMENTS MADE TO ORDER. 
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SCHOOL OF CHEMISTRY, 
20, GREAT MARLBOROUGH STREET, 
ZONDON, W. 
Drrectrep sy ARTHUR VACHER, 


ROYAL POLYTECHNIC INSTITUTION, 
309, REGENT STREET, W. 

LABORATORY and CLASS ROOMS are now open for ANALYSES. 
Pupils and Class and Private Studies. Investigations connected with 
Patents Conducted. Classes are now forming in Chemistry, Physics, 
and Steam.—For Fees and Syllabus apply to the Professor of Chemis- 
try, Scientific Department, Royal Polytechnic Institution. 


ROYAL COUNCIL OF EDUCATION.— 
The Laboratory and Class-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING. The subjects of the above 
Examinations can be studied either Privately or in Classes, Fees 
moderate. Analyses and investigations aa to Prof. 
E. V. GARDNER, F.E.S., F.S.A., 44, Berners Street, W. 


BEAUTIFUL MICROSCOPICAL 
OBJECTS. 
Post-free, 7 Stamps each. 
Section of Oak. Polycystnia (Barbadoes). 
MARTIN BURGESS, ro Ashby Place, Brockley Road, S.E. 


EDGINGTON’S GARDEN NETTING, 
the cheapest and most durable, at rd. per square yard, or in quantities 
of 250, 500, or 1,000 yards, carriage free. 

EDGINGTON’S RICK CLOTHS for 68 years have maintained their 

celebrity as the best. x 

EDGINGTON’S MARQUEES for Hire are the most elegant and 


capacious. 
EDGINGTON’S CRICKET and GARDEN TENTS are the prettiest 
TIFFANY, SCRIM CANVAS, and every other kind of NETTING. 


Be particular—FRED. EDGINGTON & CO., Rick Cloth, &c., Manu- 
facturers to Her Majesty, 52 (only), Old Kent Road, London, S.E. 
A quantity of good Second-hand Government TENTS for sale, cheap. 


TISLEY AND SPILLER, 
OPTICIANS & SCIENTIFIC INSTRUMENT 


MAKERS, 
172, BROMPTON ROAD, S.W., 
(Three minutes’ walk from South Kensington Museum), 
All kinds of Chemical supplied. 


nts for k’s Microscopes, 


BY DR. LIONEL BEALE, F.R.S. 


ON KIDNEY DISEASES, URINARY 
DEPOSITS, and CALCULOUS DISORDERS ; including the Symp- 
toms, Diagnosis, and Treatment of Urinary Diseases. Third Edition, 
25s., upwards of 400 IIlustrations. 


GARDEN,” 
A Weekly Illustrated Journal to all its 
branches. 


THE GARDEN is conducted by Witt1am Rostnson, F.L.S., Author of 
* Hardy Flowers,” “‘ Alpine Flowers for English Gardens,” “The Parks, 
Promenades, and Gardens of Paris,” &c.; and the best Writers in every de- 
— of Gardening are contributors to its pages. 

¢ following are some of the subjects re; ly treated of in its pages :— 
Flowers. 


The Flower Garden. 

Landscape Gardening. Town Gardens. 

The Fruit Garden. The Conservatory. 

Garden Structures. Public Gardens. 

Room and Window Gardens. Greenhouse and Stove. 
Notes and Questions. The Household. 

Market ening. The Wild Garden. 

Trees and Shrubs. The Kitchen Garden. 


Tue may be obtained through and atthe Railway 


for a Quarter, 9s. 9d. for a Half- ear, and 19s. 6d. for a Year, payable in ad- 
vance and in Monthly Parts. Epecnen i (post-free), 44d. 


37, Southampton Street, Covent Garden, W.C. 


THE ENTOMOLOGIST’S MONTHLY 


MAGAZINE. 
Conducted by H. G, Kwaccs, M.D, F.L.8, R. McLacutan, F.LS., 
E. C, Rvg, and H, T. Sramrow, F.R.S., &c. 
On June 1 will be published No. ing Vol. i io- 
Vol. IX., strongly bound in g¢loth, price 7s., is now ready. 
JOHN VAN VOORST, 1, Paternoster Row, London. 


This day is published, post 8vo, cloth, illustrated by 8 Plates, ss. 6d. 


THE PHILOSOPHY OF EVOLUTION. 
(An Actonian Prize Essay.) 


By B. T. LOWNE, M.R.C.S. F.L.S., Lecturer on Physiology at the 
Middlesex Hospital Medical School, &c. 


JOHN VAN VOORST, 1, Paternoster Row. 


.Now ready, post 8vo, tos. 6d. 


HUMAN LONGEVITY;; Its Facts and its 
Fictions. Including an Enquiry into some of the more Remarkable 
Instances, and “eet for Testing Reputed Cases. Illustrated by 
egg By ILLIAM J. THOMS, F.S.A., Deputy-Librarian, 

ouse 


JOHN MURRAY, Albemarle Street. 


LYELL’S ANTIQUITY OF MAN. 
Now ready, 4th Edition revised, with Illustrations, 8vo, 14s. 


THE GEOLOGICAL EVIDENCES of the 

Fak tom yee! OF MAN. With an Outline of Glacial Post-tertiary 

ology, and Remarks on the Origin of Species, with special reference 

4 ne s First Appearance on the Earth. By Sir CHARLES LYELL, 
Ning By the same Author. 


THE PRINCIPLES OF GEOLOGY; or 


the Modern Changes of the Earth and its Inhabitants, considered as 
illustrative of Geology. 11th Edition, with Illustrations. 2 vols, 8vo, 
16s. each. it 


THE STUDENT’S ELEMENTS of GEO- 
LOGY. Sixth Thousand. With 600 Illustrations. Post 8vo, gs. 
JOHN MURRAY, Albemarle Street. 


New Work by DR. LIONEL BEALE, F.R.S. 
DISEASE GERMS: and on the Treatment 


of the Feverish State. 28 Plates, r2s. 6d. 
I. Supposed Nature. II. Real Nature. III. Destruction. 


J. & A. CHURCHILL. 


NEW SERIES OF MR. PROCTOR’S SCIENTIFIC ESSAYS. 
On Wednesday, June 11, in 1 vol. crown 8vo, price 7s. 6d. 


LIGHT SCIENCE for LEISURE HOURS: 
a Series of Familiar Essays on Scientific Subjects, Natural Phenomena, 
&c. By R. A. PROCTOR, B.A. Cantab, Hon. Sec. R.A.S. Second 
Series, as follows :— 
Life of Mrs. Somerville. The Two Comets of the Year 1868: 
The Coming Transit of Venus, and I. Brorsen’s; II. Winnecke’s. 
British Preparations for Observing | Comets of Short Period. 
it. e Gulf Stream. 
The Ever Widening World of Stars. | Oceanic Circulation. 
Movements in the Star-depths. Addendum in Reply to Dr. Cai- 
The Great Nebula of Orion. penter. 
The Sun’s True Atmosphere. The Climate of Great Britain. iB 
Something Wrong with the Sun. The Low Barometer of the Antarctic 
News from Herschel’s Planet. Temperate Zone. 
First Series, uniform ; Second Edition, price 7s. 6d. 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


THE BREWERS’ GUARDIAN: 
A fortnightly paper devoted tothe Protection of Brewers’Interes Licensing 
Legal, and Parliamentary matters. 
Review of THE MALT AND ; AND WINE AND SriRiT TRADES 
ECORD. 
The Official Organ of the Country Brewers’ Society. 
(Founded 1822.) 
“‘TheBrewers Guardian” is published on the Evenings of every alternate 
Tuesday, and is the only journal officially connected with brewing interests 
Subscription, 16s. 6d. per annum, post free, dating from any quarter-day 
Single Copies, 1s.each. Registered for Transmission Abroad. 


Offices—s, Bond Court, Walbrook, London E.C. 
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RECENT PUBLICATIONS. 


PROFESSOR HUXLEY’S CRITIQUES and ADDRESSES. 8vo, tos. 6d. [This day. 


CoNTENTS :—Administrative Nihilism. The School Boards: what they can do and what they may do. On Medical Educa- 
tion. Yeast. On the Formation of Coal. On Coral and Coral Reefs. On the Methods and Results of Ethnology. On some 
Fixed Points in British Ethnology. Palzontology and the Doctrine of Evolution. Biogenesis and Abiogenesis, Mr. Darwin’s 
Critics. The Genealogy of Animals, Bishop Berkeley and the Metaphysics of Sensation. 


(By the same Author—LAY SERMONS, ADDRESSES, AND REVIEWS. New Cheaper Edition. Crown 8vo. 75. 6d.) 
THE LIFE and LETTERS of JAMES DAVID FORBES, F.R.S., late Principal of the 
United College in the University of St. Andrews. By J. C. SHAIRP, LL.D., Principal of the United College in the 


University of St. Andrews, P. G. TAIT, M.A., Professor of Natural Philosophy in the University of Edinburgh, and 

A. ADAMS-REILLY, F.R.G.S. With Portrait, Map, and Illustrations, 8vo, 16s. [Zhis day. 

‘* Not only a biography that allshould read, but a scientific treatise without which the shelves of no physicist’s library can be 
deemed complete.” —Standard. 


THE MYSTERY of MATTER, and OTHER ESSAYS. By the Rev. J. A. Picton. 
Crown 8vo, 10s. 6d. 
CoNTENTS :—The Mystery of Matter. The Philosophy of Ignorance. The Antithesis ot Faith and Sight. The Essential 
Nature of Religion. Christian Pantheism. 


CALIBAN: THE MISSING LINK. By Daniel Wilson, LL.D., Professor of History 
and English Literature in University College, Toronto. 8vo, 10s. 6d. 


OLD-FASHIONED ETHICS, and COMMON-SENSE METAPHYSICS, with some of 
their Applications. By W. T. THORNTON, Author of ‘A Treatise on Labour.” 8vo, 10s. 6d. 
ConTENTs :—I. Ante-Utilitarianism. II. History’s Scientific Pretensions. III. David Hume as a Metaphysician. IV 
Huxleyism. V. Recent Phases of Scientific Atheism. VI. Limits of Demonstrable Theism. 


STUDIES IN THE HISTORY OF THE RENAISSANCE. By Walter H. Pater, 
M.A., Fellow of Brasenose College, Oxford. Crown 8vo, 75, 6d. 


THE SCIENTIFIC BASES OF FAITH. By J. J. Murphy, Author of “ Habit and 
Intelligence.” 8vo, 145. 


THE INTELLECTUAL LIFE. By P.G.Hamerton. Crown 8vo, tos. 6d. 
[This day. 


THE CHILDHOOD OF THE WORLD. A Simple Account of Man in Early Times. 
By EDWARD CLODD, F.R.A.S. Crown 8vo, 35. [ Zhis day. 


THE ROMANCE OF ASTRONOMY. By. R. Kalley Miller, M.A., Fellow of St. Peter’s 
College, Cambridge. Crown 8vo, 3s. 6d. 


MACMILLAN & CO., London. 


HOLLOWAY’S PILLS were invented in THE ONLY CHEAP FARMERS’ NEWSPAPER, 
accordance with modern knowledge, modern wants, and scientific pro- THE CHAM BER OF 
try, and is available by all who longingly look to their health. Any 
abrupt change in the weather always causes much disordered action in 
irregularity without delay, which it is in the power of every one to do, 
by taking Holloway’s Pills. These Pills are on best preventatives of AND FARMERS’ CHRONICLE, 


gress. Their beneficial influence is restricted to neither race nor coun~ 
the human body. It is a matter of primary importance to rectify every J L 
indigestion, and the mildest aperients ever prescribed. They purify and 


cool the blood, and equalise the circulation through the system,’even to Edited by Jonn Atcsrnon Crarxe, Secretary to the Central Chamber of 
the minutest vessel of the skin. They act admirably on the liver and Agriculture, 
kidneys, Devotes specialattention to the discussions and proceedings of the Cham- 
a —— bers of Agriculture of Great Britain (which now number upwards of 
RUPTURES.—BY ROYAL LETTERS PATENT. giving on farming, 
and a mass of intelligence of particular value to the agriculturist. 

WHITE’S MOC-MAIN LEVER TRUSS The London Corn, Seed, Hop, Cattle, and other Markets of Monday 
is allowed by upwards of sco Medical Men to be the most effec- are specially reported in this Journal, which is despatched the same 
tive invention in the curative treatment of Hernia. The useof evening so as to insure delivery to country subscribers by the first post 

a steel spring, so often hurtful in its effects, is here avoided; a on Tuesday morning. Price 2@,, or prepaid, 15s. a year post free. 


\ soft bandage being worn round the body, while the requisite ' 

resisting power is supplied by the MOG-MAIN PAD and Published by W. PICKERING, 21, Arundel Street, Strand, W.C. 
PATENT LEVER, fitting with so much ease and) closeness 
on it cannot and may be A 

lescriptive circular may ad, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, “NATURE.” 
2 inches below the hips, being sent to the manufatturer, 

JOHN WHITE, 228, Piccadilly. 

Price of a single Truss, r6s., 215., 26s. 6d., and 31s. 6d. 
» Double ,,- 31s 6d., 425., and 52s, 6d. \post-tree 
Umbilical 42s, and 52s. 6d. One year ses 
Six months 9 6 


&c., for Varicose Veins and all cases of Weakness, and Swelling of the legs, 
Sprains, &c. They are pores, light in texture, and inexpensive, and drawn Post Office Orders to be made payable tio MACMILLAN & Co, 
Price 45. 64., 75. 6d., 105., and 16s. each. gt King Street, Covent Garden, W.C. 


JOHN WHITE, Manutacturer, 228, Piccadilly, London. Reading Cases may be had in Extra Cloth, price 2s. 


Subscriptions payable in advance, from any date, are as 
follows 


| 
i 

E 
; 


XXVi NATURE 


| 29, 18 


CHEMICAL TEXT-BOOKS, 


“ We know of no other publishers who publish a series of works suitable 
for all classes of students from the beginner to the most advanced pupils. 
This series of Messrs. Churchill includes all that is required.”—Quarterly 
Journal of Education. 


FOWNES’ MANUAL OF CHEMISTRY. 


Edited by Henry Watts, B.A. F.R.S. Eleventh Edition, with En- 
gravings, crown 8vo, 15s. 


CHEMISTRY, INORGANIC AND ORGA- 
NIC. By C. L. BLOXAM, Professor of Chemistry in King’s College, 
London. Second Edition, with 295 Engravings on Wood, 8vo, 16s. 

By the same Author, 


LABORATORY TEACHING; or, Pro- 


quien Exercises in Practical Chemistry. Second Edition, with 89 
ngravings, crown 8vo, 5s. 6d. 


INTRODUCTION to INORGANIC CHE- 
MISTRY. By W. VALENTIN, Principal Demonstrator in the Sci- 
ence Training Schools, With 82 Engravings, 8vo, 6s. 6d. 


By the same Author, 


A COURSE of QUALITATIVE CHEMI- 


CAL ANALYSIS. With 19 Engravings, 8vo, 7s. 62, 
By the same Author, 


TABLES FOR THE QUALITATIVE 


Analysis of jy ow and Compound Sul es, both in the Dry aad 
Wet way. On Indestructible Paper, 8vo, 2s. 6d. 


FIRST PRINCIPLES of MODERN CHE- 
MISTRY, A Manual for Students, Schools, and Science Classes. By 
VU. M.P. Second Edition, crown 8vo, 
4s. 6d. 


THE FIRST STEP in CHEMISTRY. By 
ROBERT GALLOWAY, Professor of Applied Chemistry, Royal 
College of Science for Ireland. Fourth Edition, with Engravings, 
fcap. 8vo, 6s. 6d. 

By the same Author, 

THE SECOND STEP IN CHEMISTRY; 
or, the Student’s Guide to the Higher Branches of the Science. With 
Engravings, fcap. 8vo, 10s. 

By the same Author, 


MANUAL of QUALITATIVE ANALY- 
SIS. Fifth Edition, post 8vo, 8s. 6d. 
By the same Author, 
CHEMICAL TABLES. On Five Large 


Sheets, for Schools and Lecture-rooms. Second Edition, 4s. 6d. the set 


ANALYTICAL TABLES for STUDENTS 


OF PRACTICAL CHEMISTRY. By J. CAMPBELL BROWN, 
D.Sc. Lond., F.C.S., 8vo, 2s. 6d. 


PRACTICAL CHEMISTRY, including 
ANALYSIS. By JOHN E. BOWMAN. Edited by C. L. Broxam. 
Sixth Edition, with 98 Engravings, fcap. 8vo, 6s. 6d. 

By the same Author, 


MEDICAL CHEMISTRY. Fourth Edition, 


with Engraving, fcap. 8vo, 6s. 6d. 


NOTES FOR STUDENTS in CHEMIS- 


TRY ; a Syllabus. By ALBERT J. BERNAYS, fessor of Che- 
mistry at St. Thomas’s Hospital. Fifth Edition, fap te 35. 6d. 


HANDBOOK of VOLUMETRIC ANALY- 


SIS. By FRANCIS SUTTON, F.C.S., Norwich. Second Edition, 
ith Engravings, 8vo, 125. 


INSTRUCTION in CHEMICAL ANALY- 


SIS. By C. REMIGIUS FRESENIUS. Edited by Artuur 
VACHER. 


QUALITATIVE, Eighth Edition, 8vo, r2s. 6d. 
QUANTITATIVE. Fifth Edition, 8vo, 12s. 6d. 


HANDBOOK OF CHEMICAL TECHNO- 


J. & A. CHURCHILL, New Burlington Street, 


NEW. SCIENTIFIC WORKS. 


With 48 Wood Engravings, crown 8vo, ss. 


NOTES on NATURAL PHILOSOPHY 


By G. F. RODWELL, F.RA.S, 


Lecturer on Natural Philosophy in Guy’s Hospital, Science Master ia 
Marlborough College. 


Ready in June, Fourth Edition, Enlarged, with numerous Plates and 
Engravings on Wood, 8vo, 16s. 


A MANUAL of PRACTICAL HYGIENE. 


By E. A. PARKES, M.D. F.R.S., 


Professor of Military Hygiene in the Army Medical Schools, Member of 
the General Council of Medical Education and of the Senate of the 
University of London. 


*.* Considerable alterations have been made in this edition in order to 
make it more useful to Civil medical officers of health as well as to medical 
officers of the army. 


Now ready, with 450 Engravings on Wood, upwards of 1,000 pages, 8vo, 
11s. 6a. 


CHAUVEAU’S COMPARATIVE ANA- 
TOMY of the DOMESTICATED ANIMALS. Translated from the 
Second French Edition and Edited by Gzorce Fieminc, F.R.GS, 
Veterinary Surgeon, Royal Engineers, Author of ‘‘ Travels on Horse- 
back in Mantchu Tartary,” ‘‘Horse-shoes and Horse - shoeing,” 
“‘ Animal Plagues,” &c. 


From the Medical Times and Gazette, May 10th, 1873. 


“‘ The want of a text-book on the Comparative Anatomy of the Domes- 
ticated Animals has tong been felt. . . The descriptions of the text are illus- 
trated and assisted by no less than 450excellent woodcuts. In a work which 
ranges over so vast a field of anatomical detail and description, it is difficult 
to select any one portion for review, but our examination of it enables us to 
speak in high terms of its general excellence. . . The care and attention with 
which hippotomy has been cultivated on the Continent are illustrated by 
every page in M. Chauveau’s work. . f we compare the description, 
say of the arteries of the head and neck in the horse, as giver. in Chauveau's 
work, with the elaborate description given in Quain or Ellis of the same 
arteries in man, we shall find that in minuteness of detail the anthro- 
potomist has been very closely rivalled by the hippotomist. . . . In 
taking leave of this book we may congratulate Mr. Fleming on the com- 
pletion of so great and useful an_ undertaking. e has translated his 
author into excellent scientific English, and his contributions (which in the 
text are placed between brackets) are proof of the large amount of study 
and research he has given to make the book as complete as possible. He 
has not only produced a most valuable—and, ia fact, the only—anatomical 
text-book for the veterinary student, but he has given us a work to be prized 
by every scientific man who wishes to become acquainted with the anatomy 
of the higher vertebrata.” 


In 2 vols., with 123 Plates, containing 350 Figures, 8vo, 245. 
HANDBOOK FOR 


THE PHYSIOLOGICAL LABORATORY, 
BY 
E. KLEIN, M.D. 
Assistant-Professor in the een of the Brown Institution 
ndon, 
; J. BURDON-SANDERSON, M.D. F.R.S., 
Professor of Practical Physiology in University College, London ; 
MICHAEL FOSTER, M.D. F.R.S., 
Fellow of, and Prelector of Physiology in, Trinity College, Cambridge; 
and 
a T. LAUDER BRUNTON, M.D. D.Sc., 
Lecturer on Materia Medica in the Medical College of St. Bartholomew's 
Hospital. 
Edited by J. Burpon-SANDERSON. 


*,* This work is intended to serve as an aid to the beginner in physix 
logical and pathological research. It contains an exposition of the funda- 
mental facts of the Science, with explicit directions, founded on practical 
experience, for their demonstratioa. 

From the Lancet, May 3rd, 1873. 

“The student is conducted by a regular and carefully considered schem# 
rom the observation of the simplest objects to the interpretation of the most 
complex phenomena that cccur inthe body. . . The performance of 
the experiments in the book will give him so thorough a knowledge of phy- 
siology as shall stand him in good stead in whatever branch of medital 
practice he shall hereafter be engaged. . . . The book is perfectly 
unique, and will prove of equal value to both students and teachers.” 


J. & A. CHURCHILL, New Burlington Street. 


Printed by R. Cray, Sons & Tayior, at 7 and 8, Bread Street Hill, in the City of Lond: id published by Macm: 
at the Office, 38, Bleecker Street, How 
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©A, WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


“* To the solid ground 


Or Nature trusts the mind which builds for 


No. 188, VOL. 8] 


THURSDAY, JUNE 5, 1873 


Registered as 2 Newspaper at the General Post Office. 


[All Rights are Reser ved. 


SCHOOL OF CHEMISTRY, 
20, GREAT MARLBOROUGH STREET, 
LONDON, W. 
Directep sy ARTHUR VACHER. 


ROYAL POLYTECHNIC INSTITUTION, 
309, REGENT STREET, W. 

LABORATORY and CLASS ROOMS are now open for ANALYSES. 
Pupils and Class and Private Studies. Investigations connected with 
Patents Conducted. Classes are now forming in Chemistry, Physics, 
and Steam.—For Fees and Syllabus apply to the Professor of Chemis- 
try, Scientific Department, Royal Polytechnic Institution. 


ROYAL COUNCIL OF EDUCATION.— 
The Laboratory and Class-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING. The subjects of the above 
Examinations can be studied either Privately or in Classes. Fees 
moderate. Analyses and investigations to Prof. 
E. V. GARDNER, F.E.S., F.S.A., 44, Berners Street, W. 


FRENCH.—Conversation, Reading, Special 
Lessons on Pronunciation — Translation — Correspondence, by Dr. 
CLAUDON, Parisian, 443, Strand (opposite the Charing Cross Sta- 
tion). Dr. Claudon is MD. of Paris, and M.R.C.S. of England, and 
has = ten years’ successful experience in teaching. List of references 
sent free. 


UNMOUNTED MICROSCOPIC OB- 


JECTS in great variety by a well-known Microscopist. For Lists, 
address “‘ Micro.,” care of Mr. Lasham, Chemist, Romford, Essex. 


The REV. L. HENSLEY, Vicar of Hitchin, 
formerly Fellow and Assistant Tutor of Trinity College, Cambridge, 
receives several Pupils to prepare for the Universities, and will have a 
Vacancy after the long vacation. 


Eighth Thousand, with 70 Plates, 4 Coloured, cloth, 21s. 


HOW TO WORK WITH THE MICRO- 


SCOPE. ay Dr. Lionet Beate, F.R.S. A Complete Manual of 
Microscopical Manipulation. New Processes of Investigation, for Exa- 
bjects under the highest powers, 


Cc. 
HARRISON, Pall Mall. 


specimens;. 


BY DR. BEALE, F.R.S. Now Ready, 
AN INTRODUCTION TO PHYSIOLOGY 
and MEDICINE: Bioplasm. Pp. 350, with 22 Plates, 6s. 6d. ! 
J. & A. CHURCHILL, 


LONDON LIBRARY, 


12, ST. JAMES’S SQUARE.—(Founded in 1841.) 
Patron—H.R.H. Tue Prince or 
President—Tuomas Esq. 

This contains of Ancient and Modern Literature 
in various Languages. Subscription. ayear, o , with Ent feerot 

Fifteen Volumes are allowed to Country, and Ten to Town Members. 
Reading room open from Ten to half-past Six. Prospectus on application. 


ROBERT HARRISON, Secretary an 4 Librarian. 


THE LONDON SPECTROSCOPE COMPANY, 
CHARLES OWEN, Manager 


(Ten years with Joun BrowninG, of the Minories; Nephew and formerly 
Manager to the late Henry Barrow, of Oxenden Street, Haymarket), 


46 & 48, CITY ROAD, LONDON, E.C. 
Wholesale Manufacturers of 


Spectroscopes, Microscopes, and every description of Mathematical, 
Philosophical and Scientific Instruments. 


IMPORTERS OF OPTICAL GOODS. 


ASTRONOMICAL INSTRUMENTS MADE TO ORDER. 


TISLEY AND SPILLER, 
OPTICIANS & SCIENTIFIC INSTRUMENT 


MAKERS, 


172, BROMPTON ROAD, S.W., 
(Three minutes’ walk from South Kensington Museum), 


i ical, Phil jeal, and Chemical A: i 


GEOLOGY, BOTANY, &e. 
JOHN TYM, of Castleton (Peak of Derby- 


shire) has on Sale a very large assortment of Minerals and Fossils, 
particularly from the Lias, Coal, and Mountain Limestone. Rare Speci~ 
mens at reasonable prices. Students’ Collections in Cabinets, 150 
Specimens, £2 2s., and so on in proportion (specially arranged to illus- 
trate Lyell, Page, Alleyne, Nicholson, Dana, &c.). Dried Mosses 
and Ferns in cegmt folios. Fluor Spar and Marble Ornaments. 
Catalogues post-free. Address—John Tym, Castleton, near Sheffield. 
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THE PRACTICAL MAGAZINE. 


CONTENTS OF No, 6. JUNE 


Mr. James Young and the Paraffin-oil Trade of Scotland. (With Portrait.) 

The Demidoffs and the Mining Industry of the Ura’. 

The Silk Industries of Italy. 

Dye Works of Messrs, Boutarel and Co., Clichy-la-Garenne. (With nume- 
rous Illustrations.) 

The Coal-fields of Great Britain. 

The Nickel-seated Safety-valve. (With Illustrations ) 

Crampton’s Coaldust Furnace. 

The Practical Note-Book of Technical Information useful to Students and 
Workmen (With numerous Illustrations. 

Designs for Ornamental Woodwork and working Lines and Centres— 
Memoranda on Wrought, or Malleable Iron—Memoranda on Timber 
_—Memoranda on Steam-engine Valves and the mode of setting them. 

Chemistry, as applied to the Arts, Metallurgy, Chemical Manufactures, and 
Allied Subjects, from Foreign Periodicals, &c. 


LONDON: PUBLISHED FOR THE PROPRIETARY AT No. 7, PRINTING HOUSE SQUARE, E.C. 


(Next door to the 


“THE GARDEN,” 


A Weekly Illustrated Journal Devoted Solely to Horticulture in all its 
branches. 
THE GARDEN is conducted by WiLL1AM Rosinson, F.L.S., Author of 
“* Hardy Flowers,” ‘‘ Alpine Flowers for English Gardens,” ‘‘ The Parks, 
Promenades, and Gardens of Paris,” &c.; and the best Writers in every de- 
partment of Gardening are contributors to its pages. 
The following are some of the subjects regularly treated of in its pages :— 


The Flower Garden. 
Landscape Gardening. 

The Fruit Garden. 

Garden Structures. 

Room and Window Gardens. 
Notes and Questions. 
Market Gardening. 

Trees and Shrubs. 


Hardy Flowers. 

Town Gardens. 

The Conservatory. 

Public Gardens. 

The Greenhouse and Stove. 
The Household. 

The Wild Garden. 

The Kitchen Garden. 


Tue GARDEN may be obtained through all N g and atthe Railway 
Bookstalls, at 4@. per copy. It may also be had direct from the Office at ss. 
for a Quarter, 9s. 9¢@. for a Half-year, and 19s. 6d. for a Year, payable in ad- 
vance, and in Monthly Parts. Specimen Copies (post-free), 4} 


37, Southampton Street, Covent Garden, W.C. 


RUPTURES.—BY ROYAL LETTERS PATENT. 
WHITE’S MOC-MAIN LEVER TRUSS 


is allowed by upwards of 500 Medical Men to be the most effec- 
tive invention in the curative treatment of Hernia. The useof 
a steel spring, so often hurtful in its effects, is here avoided; a 
soft bandage being worn round the body, while the requisite 
resisting power is supplied by the MOC-MAIN PAD and 
PATENT LEVER, fitting with so much ease and closeness 
that it cannot be detected, and may be worn during sleep. A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the manufacturer, 


JOHN WHITE, 228, Piccadilly. 
Price of a single Truss, 16s., 215., 26s. 6d., and 315. 6d.) 
Double ,, 318 64., 425., and 525. 6d. 


» Umbilical 42s. and 52s. 6d. 


ELASTIC STOCKINGS, KNEE-CAPS, 


" &c., for Varicose Veins and all cases of Weakness, and Swelling of the legs, 


Sprains, &c. They are porous, light in texture, and inexpensive, and drawn 
ap ing. "Price 45. 75. 6d., 105., and 16s. each. 

e free. 
JOHN WHITE, Manutacturer, 228, Piccadilly, London. 


LIGHT ONLY ON THE BOX 


1873. PRICE HALF-A-CROWN. 


The Plough : its History, Construction, and Management. (With numeroys 
Illustrations. ) 

Pneumatic Dispatch, Passenger, Postal, Parcel, and Telegraphic. 

The Utilisation of Blast-furnace Slag. 

A further Improvement io the Production of Chlorine. 

The Mineral Wealth of e- 

On Soil Analyses and their Utility. 

Patent Stone-breaker and Ore-crusher. (With Illustrations.) 

On the Various Systems of Cooling the Air. (With Illustrations.) 

Grindiog and Engraving by Sand-blast. 

On Flour-mill Fire-explosions, 

Amateur’s Jig Saw. 

The Influence of Photography on Engineering Taste. 

Improved Safe Protector. 
ndex. 


TIMES” Office.) 


HCLLOWAY’S PILLS and OINTMENT. 


—lIndigestion, Bilious Headaches.—These ailments may sometimes be 
considered by the young and thoughtless to be trifling inconveniences, 
but it should be borne in mind that, by simple inattention and neglect, 
they often end most seriously. The wise without delay rectify a de- 
ranged stomach. They take Holloway’s Pills, rub his celebrated Oint- 
ment over the pit of the stomach and liver, and they at once perceive 
the change for the better in their system, spirits, appetite, strength, 
and energy. The improvement, though it may be gradual, will be 
thorough and lasting. ‘They preserve from a recurrence of the malady. 
Holloway’s Pils will be found to purify the blood and give healthy action 
to every organ in the body. 


AGRICULTURAL PUBLICATIONS. 


THE PROPORTIONATE FATTENING 


and Flesh-forming Qualities of nearly all the Feeding Substances in 
general use by Farmers : also the Manurial Value of the Residue from 
each article. 

Opinions of the Press. 

“It is clearly a very useful indicator of the values of the foods for cattle.’ 
—Atheneum. 

“*The chart cannot fail to be very useful to the keepers of horses and 
meat stock, and it will be an ‘ eye-opener’ to many who will perceive how it 
is they have been so often disappointed after giving large prices for fancy 
foods."—Sforting Times. 

“* A very useful table. The system is a very capital one, and we recom- 
mend our agricultural friends to invest a shilling, and procure one of the 
tables published by the Agricultural and Horticultural Association.”—Land 


and Water. 
Price One Shilling, Post Free. 


THE AGRICULTURAL ECONOMIST. 
A Monthly Journal, containing Reports and Prices Current of the Agri- 
cultural and Horticultural A jation, and d d totheadvocacy and 
encouragement of Co-operation in Agriculture and in general Trading. 

Price 6d. per month, or 5s. per annum, Post Free. 
Vols. I., IL, and IIf. of the “ Agricultural Economist” for 1870, 1871, and 
1872, price 7s. 6d. each. = 


PREPARING FOR PuBLICATION (Second Edition). 


THE MINERAL CONSTITUENTS RE- 
MOVED FROM AN ACRE OF SOIL by an Average Crop of 
Wheat, Uats, Barley, Turnips, &c. ; also the Proportionate Refertilising 
Effects of Guano, Superphosphates, Potash, Salts, Farmyard Manurs, 
&c. Price One Shilling post free. 


London: 176, FLEET STREET, tg and 47, MILLBANK STREET, 


Edi 


3 most delicious and valuable article.” 
Standard. 
* Itis the very finest Cocoa ever offered 
to the public.”—Court Circular. 
“As a delicious, refreshing, and nourishing bev: e, with delicate flavour 


and fine aroma, it certainly surpasses anything yet been offered 10 
the public,” —London Mirror. 
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RECENT PUBLICATIONS. 


PROFESSOR HUXLEY’S CRITIQUES and ADDRESSES. 8vo, ros. 6d. [This day. 


ConTENTS :—Administrative Nihilism. ‘The School Boards: what they can do and what they may do. On Medical Educa- 
tion. Yeast. On the Formation of Coal. On Coral and Coral Reefs. On the Methods and Results of Ethnology. On some 
Fixed Points in British Ethnology. Paleontology and the Doctrine of Evolution. Biogenesis and Abiogenesis, Mr. Darwin’s 
Critics. The Genealogy of Animals, Bishop Berkeley and the Metaphysics of Sensation. 


(By the same Author—LAY SERMONS, ADDRESSES, AND REVIEWS. New Cheaper Edition. Crown 8vo. 7s. 6d.) 


THE LIFE and LETTERS of JAMES DAVID FORBES, F.R.S., late Principal of the 
United College in the University of St. Andrews. By J. C. SHAIRP, LL.D., Principal of the United College in the 
University of St. Andrews, P. G. TAIT, M.A., Professor of Natural Philosophy in the University of Edinburgh, and 
A. ADAMS-REILLY, F.R.G.S. With Portrait, Map, and Illustrations, 8vo, 16s. [Z7Ais day. 

‘* Not only a biography that all should read, but a scientific treatise without which the shelves of no physicist’s library can be 
deemed complete.” —Standard. 


THE MYSTERY of MATTER, and OTHER ESSAYS. By the Rev. J. A. Picton. 


Crown 8vo, 10s. 6d. 
ConTENTS *—The Mystery of Matter. The Philosophy of Ignorance. The Antithesis ot Faith and Sight. The Essential 
Nature of Religion. Christian Pantheism. 


CALIBAN: THE MISSING LINK. By Daniel Wilson, LL.D., Professor of History 


and English Literature in University College, Toronto. 8vo, 10s. 6d. 
A SECOND SERIES OF HISTORICAL ESSAYS. By E. A. Freeman, M.A. D.C.L., 
late Fellow of Trinity College, Oxford. 8vo, tos. 6:. 


ConTENTS :—“ Ancient Greece and Medizval Italy ;” “‘ Mr. Gladstone’s Homer and the Homeric Ages ;” “ The Historians 
of Athens ;” “The Athenian Democracy ;” “ Alexander the Great ;” “Greece during the Macedonian Period ;” “ Mommsen’s 
History of Rome ;” “ Lucius Cornelius Sulla;” “The Flavian Ceesars.” (First Series, SECOND EDITION, 8vo, ros. 6d.) 


OLD-FASHIONED ETHICS, and COMMON-SENSE METAPHYSICS, with some of 


their Applications. By W. T. THORNTON, Author of ‘A Treatise on Labour.” 8vo, Ios. 6d. 


Contents :—I, Ante-Utilitarianism. II. History’s Scientific Pretensions. III. David Hume as a Metaphysician. IV 
Huxleyism. V. Recent Phases of Scientific Atheism. VI. Limits of Demonstrable Theism. 


STUDIES IN THE HISTORY OF THE RENAISSANCE. By Walter H. Pater, 
M.A., Fellow of Brasenose College, Oxford. Crown 8vo, 7s. 6d. 

THE SCIENTIFIC BASES OF FAITH. By J. J. Murphy, Author of ‘* Habit and 
Intelligence.” 8vo, 145. 

THE INTELLECTUAL LIFE. By P.G.Hamerton. Crown 8vo, ros. 6d. 

[Zhis day. 

THE CHILDHOOD OF THE WORLD. A Simple Account of Man in Early Times. 
By EDWARD CLODD, F.R.A.S. Crown 8vo, 35. [ This day. 

THE ROMANCE OF ASTRONOMY. By. R. Kalley Miller, M.A., Fellow of St. Peter’s 
College, Cambridge. Crown 8vo, 3s. 6d. 


MACMILLAN & CO., London. 


| PRICE EIGHTEENPENCE. 


THE ONLY CHEAP FARMERS’ NEWSPAPER, 
A Monthly Journal of 


AGRICULTURE JOURNAL | THERAPEUTICS, 


| Edited by FRANCIS E. ANSTIE, M.D., F.R.C.P., Senior Assistant 


, Physi Westmi Hospital, and Lecturer on Materia Medica i 
AND FARMERS’ CHRONICLE, ysician to ateria ica in 


Edited by Joun ALGERNON CLARKE, Secretary to the Central Chamber of No. LIX. for JUNE, 1873, Contatns— 
Agriculture, Original Communications :— 
Samuev Crappock, F.R.C.S.—‘‘ Case of Trigeminal Neuralgia treated 
Devotes specialattention to the discussions and proceedings of the Cham- | with the Constant Current.” F 
bers of Agriculture of Great Britain (which now number upwards of G. V. Poorz, M.D.—*‘ Writers’ Cramp : its Pathology and Treatment. 
18,000 members), besides giving original papers on practical farming, Papers ee No. 1.—“‘On the Relations of Faradic Elec- 
and a mass of intelligence of particular value to the agriculturist. ir y Pateoned Kirn.—‘On Chronic Poisoning with Chloral Hydrate ” 
The London Corn, Seed, Hop, Cattle, and other Markets of Monday Teves, Cinke f Oo leah el from British and Foreign Jour- 
are specialiy reported in this Journal, which is despatched the same | nals, Notes and Queries, Bibliography. 


evening so as to insure delivery to country subscribers by the first post | DsrarTMENT oF Puntic HeattH.—The Medical Officer of Health: 


” 


on Tuesday morning. Price 3a, or prepaid, 15s. a year post free. his Prescribed Duties.—The Period of Infection in Epidemic Disease.— 
German Opinion on the Etiology of Enteric Fever.—The Etiology of Typhus. 
Published by W. PICKERING, 21, Arundel Street, Strand, W.C. MACMILLAN & CO., 29 &30, Bedford Street, Covent Garden, London. 
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E. DENT & CO., 61, Strand, & 34, Royal Exchange. 


(FACTORY, SAVOY ST.), LONDON. 


MANUFACTURERS OF CHRONOMETERS, WATCHES, ASTRONOMICAL AND 
* TURRET CLOCKS (with or without Galvanic Contact Apparatus), COMPASSES, &c., 
TO HER MAJESTY AND H.R.H. THE PRINCE OF WALES, AND H.I.M. THE EMPEROR OF Russia, 


MAKERS of the GREAT CLOCK of the HOUSES of PARLIAMENT. 
MAKERS of the NEW STANDARD CLOCK of the ROYAL OBSERVATORY, Greenwich. 
Catalogues or Estimates on Application. 


NEW SERIES OF MR. PROCTOR’S SCIENTIFIC ESSAYS. 
On Wednesday, June rr, in x vol. crown 8vo, price 7s. 6d. 


LIGHT SCIENCE for LEISURE HOURS: 


a of Essays on Scientific Subjects, 
By R. A. PROCTOR, B.A. Cantab, Hon’ Sec. RAS. Second 
as 
Life of Mrs. Somerville. 
The Coming Transit of Venus, and 
—_— Preparations for Observing Comets of Short Period. 
The Gulf Stream. 


The Pver World of Stars. | Oceanic 

Movements in the Star-depths. Addendum in Reply to Dr. Car- 
The Great Nebula of Orion. penter. 

The Sun’s True Atmosphere. The Climate of Great Britain. 
Something Wrong with the Sun. The Low B of the Ant; 
News from Herschel’s Planet. Temperate Zone. 


First Series, uniform ; Second Edition, price 7s. 6d. 
London: LONGMANS, GREEN, & CO., Paternoster Row. 


NEWMAN’S ENTOMOLOGIST: 


A MONTHLY ILLUSTRATED JOURNAL OF BRITISH INSECTS. 
Conducted by Epwarp Newman, F.L.S. F.Z.S. &c., 
Late President of the Entomological Society. 


The objects of the Entomologist are to give every information about In- 
sects ; more especially to work out the history of those which attack Fruit 
and Forest Trees, Vegetables, Root and Seed Crops, Greenhouse and Gar- 
den Plants, with a view to suggesting remedies. otes, Observations, and 

ies on every branch of the Science are solicited. To preserve a con- 
tinuous record of the occurrence of rarities. To improve collections by 
offering a ready medium for the exchange of specimens. 


Published on the First of every Month. 
PRICE SIXPENCE, 
SIMPKIN, MARSHALL, and Co , Stationers’ Hall Court. 


* *,* Subscriptions for one year, post free, Six : Shillings, ayable i in advance 
to Edward Newman, 9, Devonshire Street, Bish + ie: 


Rrorsen’s ; II. Winnecke’s, 


The Two Comets of the Year 1868 : 


In the Press. Ry Subscription, a New Edition. ad enlarged, with 
additional of the 


GEOLOGY of the YORKSHIRE COAST. 


By JOHN PHILLIPS, M.A, F.R.S. F G.S. &c. D.C.L. Oxon., LL.D, 
‘amb. and Dublin, Professor of Geology in the University of Oxford. 


The Author has at length completed arrangements for a = sqendy iasve of 
the long-promised additions to this his earliest geological ese ad- 
ditions are found to be so numerousand varied, both in regard to the sections 
of strata, the fields of ironstone, and the catalogues and illustrations of 
fossils, as to render it impracticable to provide for them in the form of a 
Supplement to the two former Editions, one issued in 1829, the other in 1835. 

He proposes now to print a limited number of copies, for Subscribers only, 
at the fixed price of £1, which is estimated to cover the greatly increased 
cost. Geologists and others interested in the subject, who desire to receive 
conte, are eae to make early application, in writing, to TAYLOR and 

NCIS, Red Lion Court, Fleet Street, London, E.C. 


Immediately, in one thick volume crown 8vo, cloth, price 5s. 


FOODS. 
By EDWARD SMITH, M.D. LL.B. F.R.S. Profusely Illustrated. 
*,* A New Volume of the International Scientific Series. 


HENRY S. KING & CO., 65, Cornhill, and 12, Paternoster Row. 


THE ZOOLOGIST. 
A MONTHLY JOURNAL OF NATURAL HISTORY. 
Conducted by Epwarp Newman, F.L.S. F.Z.S. &c. 


The Zoologist was established in 1843 to record and preserve observations 
on subjects similar to those treated of in White’s *‘ Natural History ef Sel- 
| apes d and the success which has attended i it is sufficient f that its plan 

table to*‘ out-of-door naturalists ;” those who delight in observing 


the effectually the possibility of irregular delivery by provin- 


~FLETCHER’S NEW UNIVERSAL 
FURNACE (GAS), 


"NOLONIBUYM 


For Muffies, Crucibles, Ladles, and general purposes; requiring neither 
blast nor attention, and working at any required temperature with certainty. 
Small sizes for Laboratory work. Large sizes for brass ok iron castings, 
reducing photo. waste, photo. enamelling, assaying, and all purposes where 
exact results are required wi without constant attention. More than fifteen 
eS d of these fi are now in use. Drawings and description free 
post. 


THOS. FLETCHER, F.C.S., 15, Bold Street, Warrington. 


the manners, habits, the private lives, the migrations, movements, nests, 

young and food of animals. It contains original papers and records of facts 

relating to Quadrupeds, Birds, Reptiles, Fishes, and Insects, together with 

notices of recent works on every branch of Natural History. editer 

has been assisted by more than two hundred of our very best zoologists. 
Published on the First of every Month. 


PRICE ONE SHILLING. 


CHANGE OF PUBLISHERS. 
On the rst of every Month, pp. 32, 8vo, with at least One Plate, 


THE JOURNAL OF BOTANY, 
BRITISH AND FOREIGN, 


Edited M. F.L.S., British Museum, assisted by 
J. G. Baker, F.L. .» Royal Herbarium, Kew. 


Subscriptions for 1873 (12s. pd ep in the United Kingdom) Fag n 
advance to the oe We essrs. Ranken and Co., 
Mary-le-Strand, C., of whom may be =r e volume for 
1872 (price 16s. ‘6d. bound in cloth) : also covers for the volume (price 1s.), 
and back numbers. 


EDGINGTON’S GARDEN NETTING, 


most durable, at per square yard, or in quantities 


Rick CLOTHS for 68 years have maintained their 
it 
EDGINGTON'S MARQUEES for Hire are the most elegant and 


SGINGTON’S CRICKET and GARDEN TENTS are the 

TIPFANY, SCRIM CANVAS, and every other kind of 

Be particular—FRED. EDGINGTON & CO., Rick Cloth, &c., Manu- 
facturers to Her Majesty, 52 (only), Old Kent Road, London, ‘s. E. 

A quantity of good Second- Government TENTS for sale, cheap. 


Printed by R. Cray, Sons & Taman 7 net Bread Street Hill, in the City of 


and published by Macurtaw & Co, 


38, Bleecker Street, New York.—Tuurspay, June 5, 1873. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


“* To the solid ground 
Of Nature trusts the mind which builds yor aye.’”—WorDswoRTH 


No. 189, VOL. 8] 


THURSDAY, JUNE 12, 1873 


Registered as a Newspaper at the General Post Office. 


[All Rights are Reserved. 


ANTHROPOLOGICAL INSTITUTE of 
GREAT BRITAIN and IRELAND, 4, St. Martin’s Place, Trafalgar 
Square, W.C. (In which are united the Anthropological Society 
of London, and the Ethnological Society of London.) President— 
Professor Busk, F.R.S. ; Treasurer—Rev. Dunbar I. Heath, M.A. ; 
Director—E. W. Brabrook, Esq., F S.A, 

The next Meeting of the Institute will be held on Tuesday, the r7th day 
of pa at 8 o'clock p.m. precisely, when the following Paper will he 
read :— 

1.—“The Ainos.” By Lieut. S. C. Holland, R.N. : 

2.— Account of an Interview with a Tribe of Bushmans in South Africa.” 
By G. W. Stow, Esq., F.G S. (Communicated by the President.) 

3:—“‘ Specimens of Native Australian Languages.” By Andrew Mac- 
kenzie, Esq. (Communicated by the Right Hon. the Earl of Kimberley.) 

And other Papers. 


Professor T. McKenny Hughes and Mr. J. G. Waller will exhibit objects 
of interest before the reading of the Papers. 


J. FRED. COLLINGWOOD, Secretary. 


SCHOOL OF CHEMISTRY, 
20, GREAT MARLBOROUGH STREET, 
LONDON, W. 
Directed By ARTHUR VACHER, F.C.S. 


The Instruction is essentially practical ; there are no Lectures. Each 
Student works independently. 

The Course of Study is arranged to qualify the Student as an Analyst 
and to enable him generally to apply the science to any branch of industry. 
But the Students are free to pursue their own particular object. 

The hours are from Ten to Four. On Saturdays the Laboratory is re- 
served for Ladies. 

The Charge is Five Pounds per Month. This includes Instruction, 
Chemicals, Apparatus, &c. Occasional Students are received at the same 
rate, namely, Ten Shillings per Month for each Half-day in the Week. 
Schoolmasters requiring personal instruction pay Half-fees. 


GEOLOGY, BOTANY, &c. 
JOHN TYM, of Castleton (Peak of Derby- 


shire) has on Sale a very large assortment of Minerals and Fossils, 
particularly from the Lias, Coal, and Mountain Limestone. Rare Speci- 
mens at reasonable prices. Students’ Collections in Cabinets, 150 
Specimens, £2 2s., and so on in proportion (specially arranged to illus- 
trate Lyell, Page, Alleyne, Nicholson, Dana, &c.). Dried Mosses 
and Ferns in elegant folios. Fluor Spar and Marble Ornaments. 
Catalogues post-free, Address—John Tym, Castleton, near Sheffield 


New Work by DR. LIONEL BEALE, F.R.S. 
DISEASE GERMS: and on the Treatment 


of the Feverish State. 28 Plates, 12s. 6d. 
L Su Nature. II. Keal Nature. III. Destruction. 


J. & A. CHURCHILL, 


ROYAL POLYTECHNIC INSTITUTION, 


309, REGENT STREET, W. 


LABORATORY and CLASS ROOMS are now open for ANALYSES. 
Pupils and Class and Private Studies. Investigations connected with 
Patents Conducted. Classes are now forming in Chemistry, Physics, 
and Steam.—For Fees and Syllabus apply to the Professor of Chemis- 
try, Scientific Department, Royal Polytechnic Institution. 


ROYAL COUNCIL OF EDUCATION.— 
The Laboratory and Class-rooms of Bernens College are open for 
Pupils EVERY DAY and EVENING. Tht subjects of the above 
Examinations can be studied either Privately or in Classes, Fees 
moderate. Analyses and investigations conducted.—. ly to Prof. 
E. V. GARDNER, F.E.S., F.S.A., 44, Berners Street, W. 


THE LONDON SPECTROSCOPE COMPANY, 
CHARLES OWEN, Manager 


(Ten years with Joun Browninc, of the Minories; Nephew and formerly 
Manager to the late Henry Barrow, of Oxenden Street, Haymarket), 


46 & 48, CITY ROAD, LONDON, E.C. 


Wholesale Manufacturers of 


Spectroscopes, Microscopes, and every description of Mathematical, 
Philosophical and Scientific Instruments, 


IMPORTERS OF OPTICAL GOODS. 


ASTRONOMICAL INSTRUMENTS MADE TO ORDER. 


AND SPILLER, 
OPTICIANS & SCIENTIFIC INSTRUMENT 


MAKERS, 
172, BROMPTON ROAD, S.W., 
(Three minutes’ walk from South Kensington Museum), 


A kinds of Optical, Philosophical, and Chemical supplied. 
Agents for Hartnack’s Microscopes, &c. 


BY DR. LIONEL BEALE, F.R.S. 
ON KIDNEY DISEASES, URINARY 


DEPOSITS, and CALCULOUS DISORDERS ; including the Symp 
toms, Diagnosis, and Treatment of Urinary Diseases, T 
25s., upwards of 400 Illustrations. 


J. & A, CHURCHILL. 
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RECENT PUBLICATIONS. 


PROFESSOR HUXLEY’S CRITIQUES and ADDRESSES. 68vo, ros. 6d. 


[This day, 


CoNTENTS :—Administrative Nihilism. The School Boards: what they can do and what they may do. On Medical Educa. 
tion. Yeast. On the Formation of Coal. On Coral and Coral Reefs. On the Methods and Results of Ethnology. On some 
Fixed Points in British Ethnology. Palzontology and the Doctrine of Evolution. Biogenesis and Abiogenesis. Mr. Darwin's 
Critics. The Genealogy of Animals, Bishop Berkeley aud the Metaphysics of Sensation. 


(By the same Author—LAY SERMONS, ADDRESSES, AND REVIEWS. New Cheaper Edition. Crown 8vo. 7s. 6¢.) 
THE LIFE and LETTERS of JAMES DAVID FORBES, F.R.S., late Principal of the 


United College in the University of St. 


ndrews. By J. C. SHAIRP, LL.D., Principal of the United College in the 


University of St. Andrews, P. G. TAIT, M.A., Professor of Natural Philosophy in the University of Edinburgh, and 


A. ADAMS-REILLY, F.R.G.S. With Portrait, Map, and Illustrations, 8vo, 16s 


[This day. 


‘* Not only a biography that allshould read, but a scientific treatise without which the shelves of no physicist’s library can be 


deemed complete.” — Standard. 


THE MYSTERY of MATTER, and OTHER ESSAYS. By the Rev. J. A. Picton. 


Crown 8vo, 10s. 


CONTENTS :—The Mystery of Matter. The Philosophy of Ignorance. The Antithesis ot Faith and Sight. The Essential 


Nature of Religion. Christian Pantheism. 


CALIBAN: THE MISSING LINK. By Daniel Wilson, LL.D., Professor of History 


and English Literature in University College, Toronto. 8vo, 10s. 6d. 


OLD-FASHIONED ETHICS, and COMMON-SENSE METAPHYSICS, with some of 
their Applications. By W. T. THORNTON, Author of ‘A Treatise on Labour.” 8vo, 10s. 6d. 


ConTENTs :—I. Ante-Utilitarianism. 


II. History’s Scientific Pretensions. 


III. David Hume as a Metaphysician. IV 


Huxleyism. V. Recent Phases of Scientific Atheism. VI. Limits of Demonstrable Theism. 


STUDIES IN. THE HISTORY OF THE RENAISSANCE. 


By Walter H. Pater, 


M.A., Fellow of Brasenose College, Oxford. Crown 8vo, 7s. 6d. 
THE SCIENTIFIC BASES OF FAITH. By J. J. Murphy, Author of ‘* Habit and 


Intelligence.” 8vo, 145. 


THE INTELLECTUAL LIFE. By P.G. Hamerton. Crown 8vo, ros, 6d. 


THE CHILDHOOD OF THE WORLD. 
By EDWARD CLODD, F.R.A.S. Crown 8vo, 35. 


[Zhis day. 
A Simple Account of Man in Early Times. 
[ Zhis day. 


THE ROMANCE OF ASTRONOMY. By. R. Kalley Miller, M.A., Fellow of St. Peter’s 


College, Cambridge. Crown 8vo, 3s. 6d. 


MACMILLAN & CO., London. 


HOLLOWAY’S PILLS and OINTMENT. 


—Premature Decay.—When from free living, excessive indulgence, or 
the enervating effects of hot climates, the nervous system becomes 
shaken, the muscles flabby, the heart’s action irregular, and the bodily 
powers generally debilitated, Holloway’s remedies may be used with 
the certainty of their producing relief. For dyspepsia, liver complaints, 
sick headache and loss of appetite, this Ointment should be very well 
rubbed twice a day over the pit of the stomach and right side, whilst 
Holloway’s Pills are taken in such doses as can conveniently be borne. 
This treatment will always restore strength and energy. Nervousness, 
flushes, and fainting-fits may all be prevented by a timely recourse to 
and diligent use of these remedies. 


RUPTURES.—BY ROYAL LETTERS PATENT. 


WHITE’S MOC-MAIN LEVER TRUSS 

4 is allowed by upwards of 500 Medical Men to be the most effec- 
-Y tive invention in the curative treatment of Hernia. The useof 
a steel spring, so often hurtful in its effects, is here avoided ; a 
soft bandage being worn round the body, while the requisite 
resisting power is supplied by the MOCG-MAIN PAD and 
PATE NT LEVER, fitting with so much ease and} closeness 
that it cannot be detected, and may be worn oy | sleep. A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on the cireumference of the body, 
2 inches below the hips, being sent to the manufacturer, 


JOHN WHITE, 223, Piccadilly. 
Price of a single Truss, r6s., 215., 26s. 6d., and 315. 6d. 
iouble ,, 315 6d., 425., and 52s. 6d. 
Umbilical 42s. and 52s. 6d. 


ELASTIC STOCKINGS, KNEE-CAPS, 
&c., for Varicose Veins and all of Weakness, of 


JOHN WHITE, Manutacturer, 228, Piccadilly, London. 


\Post-tree 


MACMILLAN’S MAGAZINE, 
FOR JUNE. 
Price 1s. 


CONTENTS OF THE NUMBER. 
I.—A Princess of Thule.” By William Black, Author of ‘ The 
Strange Adventures of a Phaeton.” Chapters VIII.—IX. 
II.—‘‘ Our Present Position and Probable Future in India.” Part IT. 
By Jas. Routledge. 
III.—*“ Unsatisfactory.” 
IV.—‘‘ Workhouse Girls: what they are, and how to help them.” By 
Joanna M. Hill. 
V.—‘ Another World.” 
VI.—‘‘ My Time, and What I’ve Done with it.” By F. C. Burnand. 
Chapters VIII.—XII. 
VII.—‘* The English Census of 1871, and the Boundaries Question.” By 
R. H. Inglis Palgrave. 
VIII —* Vermont.” 
IX.—“ Hymns by the Dean of Westminster :—‘ Veni, Sancte Spiritus ; 
‘Hymn on the Accession : for National Blessings.’ ” 
X.—“ The Traveller’s Calendar.” 


MACMILLAN & CO., LONDON. 


No. 164. 


Now ready, a Re-issue, six double volumes, cloth, with upwards of 1,200 

ingravings on Wood, price £1 18., postage es. 4d. 

THE MUSEUM of SCIENCE and ART. 
Edited by Dionysius D.C.L., formerly Professor of Natu- 
ral Philosophy and Astronomy in University College, London. 

“The most valuable contribution ever made to the scientific instruction 
in every class of society.”—Sir Davip BREWSTER, 


London; LOCKWOOD & CO., 7, Stationers’ Hall Court, E.C. 
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SCIENTIFIC PUBLICATIONS. 


PROFESSOR HUXLEY’S LAY SERMONS, ADDRESSES and REVIEWS. 


CoNTENTS :—The advisableness of improving Natural Knowledge—Emancipation, Black and White—A Liberal Education, 
and where to find it—Scientific Education—Oa the Study of Zoology—On the Physical Basis of Life—The Scientific Aspects 
of Positivism—On a Piece of Chalk, the Origin of Species, &c. New and Cheaper Edition. Crown 8vo, 7s. 6d. 


Essays selected from the above, Crown 8vo, Is. 


FIRST PRINCIPLES of CHEMICAL PHILOSOPHY. By Josiah P. Cooke, jun., 


Ervine Professor of Chemistry and Mineralogy in Harvard College. Crown 8vo, 12s. 


HANDBOOK of BRITISH FUNGI; with full descriptions of all the Species and 
Illustrations of the Genera. By M. C. COOKE, M.A. 2 Vols. Crown 8vo, 245. 


The STUDENT’S FLORA of the BRITISH ISLANDS. By J. D. Hooker, C.B., 
F.R.S., &c., Director of the Royal Gardens, Kew, Globe 8vo, 10s. 6d. 


FIRS’) BOOK of INDIAN BOTANY. By Daniel Oliver, F.R.S., Professor of Botany 
in University College, London, and keeper of the Herbarium and Library at the Royal Gaidens, Kew. With numerous 
Illustrations, Globe 8vo, 6°. 47. 


HOLIDAYS on HIGH LANDS: or RAMBLES and INCIDENTS in SEARCH ot 
ALPINE PLANTS. By the Rev. HUGH MACMILLAN. Globe 8vo, 6s. 


HEREDITARY GENIUS: an Inquiry into its Laws and Consequences. By Francis 
GALTON, F.R.S. 8vo, 12s. 


‘*A most able and interesting book.” — Zimes 


COMPARATIVE LONGEVITY in MAN and the LOWER ANIMALS. By E, Ray 
LANKESTER, B.A. Crown 8vo, 4s. 6d. 


TRAINING, in THEORY end PRACTICE. By Archibald Maclaren, the Gymnasium. 
Oxford. With Diagrams and Tables. 8vo, 7s. 6d. 


A PHYSICIAN’S PROBLEMS. By Charles Elam, M.D., M.R.C.P. Crown 8vo, gs. 


ConTENTS .—Natural Heritage—Oa Degeneration in Man—On Moral and Criminal Epidemics—Body v. Mind—lLllusions 
and Hallucinations—On Somnambulism—Reverie and Abstraction. 


An INTRODUCTION to the OSTEOLOGY of the MAMMALIA. By W. H. Flower, 


F.R.S,, Hunterian Professor of Comparative Anatomy and Physiology. With numerous Illustrations. Globe 8vo, 7s. 6d. 


A DIGEST of FACTS RELATING to the TREATMENT and UTILIZATION of 


SEWAGE. By W. H. CORFIELD, M.A., Professor of Hygiene and Public Health at University College, London, Second 
Edition, corrected and enlarged. 8vo 10s, 6d. 


The COAL QUESTION. By W. Stanley Jevons, M.A. Professor of I-ogic in Owens 


College, Manchester, Second Edition, revised. S8vo, 10s. 62. 


AHISTORY of CHEMICAL THEORY, from the Age of Lavoisier down to the present 
Time. By AD, WURIZ, Translated by HENRY Warts, F.R.S. Crown 8vo, 6s. ° 


A TREATISE on the ORIGIN, NATURE, and VARIETIES of WINE. Being a 
Complete. Manuul of Viticulture and Anology. By J. L. THUDICHUM, M.D., and AUGUSTE DUPRE, Pa.D., Lecturer 
on Chemistry at Westminster Hospital, With numerous Illustrations. Royal 8vo, 255. 


MACMILLAN & CO,, London, 


4 
me i 
1) 
the 
und 
" 
n. 
| 
ry 
| 
of 
: 
id 
he 
q 
7 
n | 


NATURE 


[Fune 12, 1873 


E. DENT & CO., 6mStrand, & 34, Royal Exchange. 


(FACTORY, SAVOY ST.), LONDON. 


MANUFACTURERS OF CHRONOMETE 


RS, WATCHES, ASTRONOMICAL AND 


’ TURRET CLOCKS (with or without Galvanic Contact Apparatus), COMPASSES, &c., 
TO HER MAJESTY AND H.R.H. THE PRINCE OF WALES, AND H.I.M. THE EMPEROR OF RUSSIA. 
MAKERS of the GREAT CLOCK of the HOUSES of PARLIAMENT. 


MAKERS of the NEW STANDARD CLOCK of the ROYAL OBSERVATORY, Greenwich. 
Catalogues or Estimates on Application. 


THE 
JOURNAL OF APPLIED CHEMISTRY. 


A MONTHLY PULLICATION OF 16 PAGES QUARTO, 


Devoted to Chemistry as to Arts Manufactures, Agriculture, 
Metallurgy, &c. 


At Two Dollars and Twenty-five Cents per annum, or One Dollar and 
es gag Cents paid strictly in advance, including postage to United 

ingdom. 

Each number contains Original Articles on General Chemistry applied to 
Arts and Manufactures ; Matter on Particular Fabrications, as Petroleum, 
Soaps, Tanning, Dyeing, and numerous others. 

Y. — space is also devoted to Practical Recipes and interesting Scien- 
tific Facts. 

Full and carefully-prepared Market Reviews and Prices Current of Drugs 
and Chemicals of every description are given in each number for New 
York, Boston, and Philadelphia, with Tables of Imports. 


EIGHTH VOLUME, commenced with January number. 
DEXTER & CO., PUBLISHERS, 


17, Spruce Street, New York ; 48, Hanover Street, Boston; and 149, South 
4th Street, Philadelphia, U.S.A, 


6s THE GARDEN, 
A Weekly Illustrated Journal | ce oy Solely to Horticulture in all its 


THE GARDEN is conducted by Witttam Rozinson, F.L.S., Author of 
** Hardy Flowers,” ‘‘ Alpine Flowers for English Gardens,” “ The Parks, 
Promenades, and Gardens of Paris,” &c.; and the best Writers in every de- 
partment of Gardening are contributors to its pages. 

The following are some of the subjects regularly treated of in its pages :— 

The Flower Garden. Hardy Flowers. 
Landscape Gardening. Town Gardens. 
The Fruit Garden. The Conservatory. 
Garden Structures. Public Gardens. 


Room and Window Gardens. The Greenhouse and Stove. 
Notes and Questions. The Household. 

Market Gardening. The Wild Garden. 

Trees and Shrubs. The Kitchen Garden. 


Tue GARDEN may be obtained through all Newsagents and atthe Railway 
Bookstalls, at 4d. = cour. It may be had direct from the Office at 5s. 
fora Quarter, 9s. for a a ear, and 19s. 6d. for a Year, payable in ad- 
vance, and in Monthl ly Parts. Specimen Copies (post-free), 4 


37, Southampton Street, Covent Garden, W.C. 


THE BREWERS’ GUARDIAN: 


A fortnight] devoted to the Protection of Brewers’ Tateres Licensing 
—e Legal, and Parliamentary matters. 
Ravizw oF THE MALT AND Hop Trapes ; AND WINE AND SPiRiT TRADES 
REcorp. 
The Official Organ of the Country Brewers’ Society. 
(Founded 1822.) 
“*TheBrewers Guardian” is published on the of every alternate 
Tuesday, and is the only journal officially ing interests 
‘Subscription, 16s. 6¢. per annum, post free, dating con any quarter-day 
Single Copies, rs. each. Registered for Transmission Abroad. 


Offices—s, Bond Court, Walbrook, London E.C. _ 


EDGINGTON’S GARDEN NETTING, 


name oe durable, at rd. per square yard, or in quantities 


e free. 
EDGINGTON’ 3’ RICK Yards, curiag for 68 years have maintained their 
celebrity as the 
EDGINGTON'S MARQUEES for Hire are the most elegant and 


 PSCINGTON’ ’S CRICKET and GARDEN TENTS are the prettiest 
TIFFANY, SCRIM CANVAS, and every other kind of NETTING. 


Be particular—FRED. EDGINGTON & CO., Rick Cloth, &c., Manu- 
facturers to Her Majesty, 52 (only), Old Kent Road, London, s. E. 


Price of each Folded in ~~ Form, 4s. ; or, Mounted on Roller and 
Varnished, 


DIAGRAMS OF NATURAL HISTORY. 


These Diagrams, compiled by the Eminent Scientific Men whose names 
are appended, are drawn with the strictest regard to Nature, and en- 
graved in the best style of Art. The Series consists of Eleven Subjects, 
each arranged so that it may be mounted in one sheet, or be divided 
into four sections and folded in the form of a book, thus rendering them 
available either for Class Exercises or Individual Stud y- 


I.—CHARACTERISTIC BRITISH FOSSILS. By J. W. Lowry, 
F.R.G.S. Exhibits nearly 600 of the more prominent Forms found i 
British Strata. 

IIl.—CHARACTERISTIC BRITISH TERTIARY 
W. Lowry, F.R.G.S. This Diagram illustrates up 
of the Tertiary Formation. 

IlI.—FOSSIL By, J. W. Satter, A.L.S. F.G.S , and 
H. Woopwarp, F.G.S L.S. Consisting of about 500 Illustrations of the 
Orders and Sub-Orders, bas showing their Range in Geological Times. 

IV.—THE VEGETABLE KINGDOM. By A. Henrrey. Arranged 
according to the Natural System, each order being illustrated by various 
examples. 

V.—MOLLUSCA, the ORDERS and FAMILIES of. By Dr. Woop- 
WARD. Represented in Six Classes, illustrated by over 400 Examples. 

VI.—MYRIAPODA, ARACHNIDA, CRUSTACEA, ANNELIDA, 

ENTOZOA. 


an 


By Apam Wuite and Dr. Barrp. 
The Tribes represented are illustrated by upwards of 180 Examples. 
VII.—INSECTS. By Apam Wuirte. 
Contains nearly 250 Drawings of the different Orders. 
VIIL—FISHES. By P. H. Gosss. 
Showing over 130 of the most conspicuous Types, arranged i in their Orders 
and Families. 
IX.—REPTILIA and AMPHIBIA, 
By Drs. Bett and Barrp, 
Contains 105 Figures of the principal Typical Forms. 
X.—BIRDS. By Grorce Gray. 
Contains Drawings of 236 of the leading Illustrative Specimens. 
XI.—MAMMALIA. By Dr. Barro. 
Exhibits 145 of the chief Illustrations selected from the several Orders. 


London: EDWARD STANFORD, 6 and 7, Charing Cross, S.W. 


Demy 8vo, cloth, 5s. (published annually), 
BRITISH RAINFALL 1872.—The 


Distribution of Rain over the British Isles during the Year 1872, as 

observed at about 1,700 Stations in Great Britain and Ireland. With 

cer on Various Experiments, Maps, and Illustrations. Compiled 
G. J. Symons, F.M.S. F.R..BS., &c. 


die : EDWARD STANFORD, 6 and 7, Charing Cross, S.W. 


THE ONLY CHEAP FARMERS’ NEWSPAPER, 

THE CHAMBER OF 
AGRICULTURE JOURNAL 
AND FARMERS’ CHRONICLE, 

Edited by Joun ALGeRNon CLARKE, Secretary to the Central Chamber of 
Agriculture, 


Devotes specialattention to the discussions and proceedings of the Cham- 
bers of Agriculture of Great Britain (which now number upwards of 
18,000 members), besides giving original papers on practical farming, 
and a mass of intelligence of particular value to the agriculturist. 

The London Corn, Seed, Hop, Cattle, and other Markets of Monday 
are specially reported in this Journal, which is despatched the same 
evening so as to insure delivery to country subscribers by the first post 
on Tuesday morning. Price 3a,, or prepaid, 155. a year post free. 


A quantity of good Second-hand Government TENTS for sa’ e, cheap. 


Published by W. PICKERING, 21, Arundel Street, Strand, W.C. 


Printed by R, Cras, Sons & Tames, Bread Street 


Hill, in the City of and published by Macmuran & Co. 


London, 
Office, 38, Bleecker Street, New York.—Tuurspay, June 12, 1873. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


“ To the solid ground 
Ot Nature trusts the mind which builds yor aye.”—WoRDSWORTH 


No. 190, VOL. 8] 


THURSDAY, JUNE 10, 1873 


Registered as a Newspaper at the General Post Office. 


[All Rights are Reserved. 


BRITISH ASSOCIATION FOR THE 
ADVANCEMENT of SCIENCE, 
22, Albemarle-street, London, W. 


The NEXT ANNUAL GENERAL MEETING will be held at 
BRADFORD, commencing on Wednesday, September 17. 


President-Elect. 
J. PRESCOTT JOULE, D.C.L., LL.D., F.R.S. 


NOTICE to CONTRIBUTORS of MEMOIRS.—Authors are re- 
minded that, under an arrangement dating from 1871, the acceptance of 
Memoirs, and the days on which they are to be read, are now, as far as 

ssible, determined by Organising Committees for the several Sections 

fore the beginning of the Meeti= . It has therefore become necessary, 
in order to give an opportunity to the Committees of doing justice to the 
several communications, that each Author should prepare an Abstract of his 
Memoir, of a length suitable for insertion in the published Transactions of 
the Association, and that he should send it, together with the original 
Memoir, by k-post, on or before September 1, addressed thus—‘‘ General 
Secretaries, British Association, 22, Albemarle-street, London, W. For 
Section .......” If it should be inconvenient to the Author that his Paper 
should be read on any particular day, he is requested to send information 
thereof to the Secretaries in a separate note. 

Information about local arrangements may be obtained by application to 
the Local Secretaries, Bradford. 


G. GRIFFITH, M.A., Assistant General Secretary, Harrow. 


SCHOOL OF CHEMISTRY, 


20, GREAT MARLBOROUGH _ STREET, 
LONDON, W. 
DirectepD By ARTHUR VACHER, F.C.S. 


The Instruction is essentially practical; there are no Lectures. Each 
Student works independently. 

The Course of Study is arranged to qualify the Student as an Analyst 
and to enable him gencrally to apply the science to any branch of industry. 
But the Students are free to pursue their own particular — 

The hours are from Ten to Four. On Saturdays the Laboratory is re- 
served for Ladies. 

The Charge is Five Pounds per Month. This includes Instruction, 
Chemicals, Apparatus, &c. Occasional Students are received at the same 
rate, namely, Ten Shillings per Month for each Half-day in the Week. 
Schoolmasters requiring personal instruction pay Half-fees. 


ROYAL POLYTECHNIC INSTITUTION, 
309, REGENT STREET, W. 


LABORATORY and CLASS ROOMS are now open for ANALYSES. 
Pupils and Class and Private Studies. Investigations connected with 
Patents Conducted. Classes are now forming in Chemistry, Physics, 
and Steam.—For Fees and Syllabus apply to the Professor of Chemis- 
try, Scientific Department, Royal Polytechnic Institution. 


LONG VACATION.—NATURAL SCI- 
ENCE.—A Cambridge M.A. (Nat. Sci. Tripos), residing in the country, 
will read Biology and Chemistry with Oxford or Cambridge men dur- 
ing July and August. Resident or Non-resident. Special facilities for 
oe work.—Address, Cantab, Lewis’s Medical Library,]136, Gower 

» London, W.C, 


TISLEY’S IMPROVED FORM OF 


OZONE GENERATOR, 


“Which gives abundanee of Ozone and is not liable to be broken,” — 
ATURE, June 12, 1873. 
AND ALL KINDS OF 
Electrical, Physical, & Chemical Apparatus 
MADE BY 
TISLEY AND SPILLER, 
172, BROMPTON ROAD, S.W., 
(Three minutes’ walk from South Kensington Museum). 


Agenis for Hartnack’s Microscopes, etc., recommended by Prof. 
Rutherford, M.D., F.R.S.Z. 


THE LONDON SPECTROSCOPE COMPANY, 
CHARLES OWEN, Manager 


(Ten years with Joun Brown1na, of the Minories; Nephew and formerly 
Manager to the late Henry Barrow, of Oxenden Street, Haymarket), 


46 & 48, CITY ROAD, LONDON, E.C. 


Wholesale Manufacturers of 


Speetroscopes, Microscopes, and every description of Mathematical, 
Philosophical and Scientific Instruments. 


IMPORTERS OF OPTICAL GOODS. 


ASTRONOMICAL INSTRUMENTS MADE TO ORDER. 


INSECTS, BOOKS, and SKELETONS 
and SKULLS of ANIMALS.—Mr. J. C. Stevens has received instruc- 
tions to sell by Auction, at his Great Rooms, 38, King Street, Covent 
Garden, on Saturday, June 21, at half-past 12 precisely, the Collectien 
of British and Foreign Insects, and Entomological Books formed by the 
late Thomas Parry, Esq., of Merthyr ; and some other smaller Collec- 
tions : also a portion of the Collection of Skeletams and Skulls of Ani- 
mals and Birds, formed by St. George Mivart, Esq,, F.R.S., &c., and 
sold in consequence of removing. On View the day prior, after 2 o’clock, 
and morning of Sale, and Catalogues had. 


GEOLOGY, BOTANY, &c. 
JOHN TYM, of Castleton (Peak of Derby- 


shire) has on Sale a very large assortment of Minerals and Fossils, 
particularly from the Lias, Coal, and Mountain Limestone. Rare Speci- 
mens at reasonable prices. Students’ Collections in Cabinets, 150 
Specimens, £2 2s., and so on in proportion (specially arranged to illus- 
trate Lyell, Page, Alleyne, Nicholson, Dana, &c.). Dried Mosses 
and Ferns in legant folios. Fluor Spar and Marble Ornaments. 
Catalogues post-free. Address—John Tym, Castleton, near Sheffield 
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THE PRACTICAL MAGAZINE. 


CONTENTS OF No. 6. JUNE 


Mr. James Young and the Paraffin-oil Trade of Scotland. (With Portrait.) 

The Demidoffs and the Mining Industry of the Ural. 

The Silk Industries of Italy. 

Dye Works of Messrs. Boutarel and Co., Clichy-la-Garenne. (With nume- 
rous IlJustrations. 

The Coal-fields of Great Britain. 

The Nickel-seated se tere (With Illustrations ) 

Crampton’s Coaldust Furnace. 

The Practical Note-Book of Technical Information useful to Students and 
Workmen. (With numerous Illustrations.) 

Designs for Ornamental Woodwork and working Lines and Centres— 
Memoranda on Wrought, or Malleable Iron—Memoranda on Timber 
—Memoranda on Steam-engine Valves and the mode of setting them. 

Cahn as applied to the Arts, Metallurgy, Chemical Manufactures, and 
ubjects, from Foreign Periodicals, &c 


1873. PRICE HALF-A-CROWN. 


The Plough : its History, Construction, and M (With 
Illustrations. ) 
Pneumatic Dispatch, Passenger, Postal, Parcel, and Telegraphic. 
The Utilisation of Blast-furnace Slag. 
A further Improvement in the Production of Chlorine. 
The Mineral Wealth of Hungary. 
On Soil Analyses and their Utility. 
Patent Stone-breaker and Ore-crusher. (With Illustrations.) 
On the Various Systems of Cooling the Air. (With Illustrations.) 
Grinding and Engraving by Sand-blast. 
On Flour-mill losions. 
Amateur’s Jig Saw. 
The Influence of Photography on Engineering Taste. 
Safe Protector. 
ndex. 


LONDON: PUBLISHED FOR THE PROPRIETARY AT No. 7, PRINTING HOUSE SQUARE, E.C, 
(Next door to the ‘*TimEs” Office.) 


Just ready, in crown 8vo, cloth, price 35. 6a. 


THE SPECTROSCOPE AND ITS APFLICATIONS, 


BY J. NORMAN 


WITH A COLOURED PLATE AND 


LOCKYER, F.R.S. 


NUMEROUS WOODCUTS. 


Being VOLUME ONE of “ NATURE SERIES,” a Series of Popular Scientific Works now in course of 
publication. 


MACMILLAN & CO, London. 


“NATURE.” 
Subscriptions payable in advance, from any date, are as 
llows :— 


6 

Three do. 5 0 


Post Office Orders to be made payable ta MACMILLAN & Co. 
at King Street, Covent Garden, W.C. 


Reading Cases may be had in Extra Cloth, price 2s. 


3 ‘*A most delicious and valuable article.” 
Standard. 
“Itis the very finest Cocoa ever offered 
to the public.” —Court Circular. 
“As a delicious, refreshing, and nourishing beverage, with delicate flavour 


and fine aroma, it certainly surpasses anything that has yet been offered to 
the public. Mirror. 


ROYAL COUNCIL OF EDUCATION.— 
The Laboratory and Class-rooms of Berners College are open for 
Pupils EVERY. DAY and EVENING. The subjects of the above 
Examinations can be studied either Privately or in Classes. Fees 
moderate. Analyses and investigations conducted.—Apply to Prof. 
E. V. GARDNER, F.E.S., F.S.A., 44, Berners Street, W. 


HOLLOWAY’S PILLS.—Liver complaints 


and disorders of the bowels.—Incautious diet or heedless living as re- 
gards quality or quantity of food or beverage, or unavoidable exposure 
to changing temperatures, are ever present to undermine the constitu- 
tion. It is impossible to exaggerate the extraordinary virtues of this 
medicine in the treatment of all affections of the liver, or all irregu- 
larities of the bowels. For curing bowel complaints, they should be 
taken rather more sparingly, for every medicine in the form of an ape- 
rient requires caution, when the bowels are disordered, though a more 
gentle aperient than these Pills, in moderate doses, has never yet been 
discovered. If taken according to the printed instructions, they con- 
quer the complaint and strengthen the system. 


RUPTURES.—BY ROYAL LETTERS PATENT. 
WHITE’ S MOC-MAIN LEVER TRUSS 


is allowed by upwards of 500 Medical Men to be the most effec- 
tive invention in the curative treatment of Hernia. The useof 
a steel spring, so often hurtful in its effects, is here avoided ; a 
soft bandage being worn round the body, while the requisite 
resisting power is supplied by the MOC-MAIN PAD and 
PATENT LEVER, fitting with so much ease and closeness 
that it cannot be detected, and may be worn during sleep. A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the manufacturer, 


JOHN WHITE, 228, Piccadilly. 


Price ofa single Truss, r6s., 215., 26s. and 315s. 6d. 
jouble ,, 318 6d., 425., and 525. 6d. 
» Umbilical 42s. and 52s. 6d, 


\Post-tree 


ELASTIC STOCKINGS, KNEE-CAPS, 
&c., for Varicose Veins and all cases of Weakness, and Swelling of the legs, 
Sprains, &c. They are porous, light in texture, and inexpensive, and drawn 
on over an ordinary st g. Price 4s. 64., 75. 6d., 10s., and 16s. each. 
Postage free. 


JOHN WHITE, Manutacturer, 228, Piccadilly, Londoe. 
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RECENT PUBLICATIONS. 


PROFESSOR HUXLEY’S CRITIQUES and ADDRESSES. 8vo, ros. 6d. 


1s ConTENTS :—Administrative Nihilism. The School Boards: what they can do and what they may do. On Medical Educa- 
tion. Yeast. On the Formation of Coal. On Coral and Coral Reefs. On the Methods and Results of Ethnology. On some 
Fixed Points in British Ethnology. Palzeontology and the Doctrine of Evolution. Biogenesis and Abiogenesis. Mr. Darwin’s 
Critics. The Genealogy of Animals. Bishop Berkeley and the Metaphysics of Sensation. 


(By the same Author—LAY SERMONS, ADDRESSES, AND REVIEWS. New Cheaper Edition. Crown 8vo. 7s. 6d.) 


THE LIFE and LETTERS of JAMES DAVID FORBES, F.R.S., late Principal of the 
United College in the University of St. Andrews. By J. C. SHAIRP, LL.D., Principal of the United College in the 
University of St. Andrews, P. G. TAIT, M.A., Professor of Natural Philosophy in the University of Edinburgh, and 
A. ADAMS-REILLY, F.R.G.S. With Portrait, Map, and Illustrations. 8vo, 16s. 


‘* Not only a biography that all should read, but a scientific treatise without which the shelves of no physicist’s library can be 
deemed complete.” — Standard. 


THE MYSTERY of MATTER, and OTHER ESSAYS. By the Rev. J. A. Picton. 
: Crown 8vo, 10s. 6d. 
CoNTENTS :—The Mystery of Matter. The Philosophy of Ignorance. The Antithesis ot Faith and Sight. The Essential 
Nature of Religion. Christian Pantheism. 


CALIBAN: THE MISSING LINK. By Daniel Wilson, LL.D., Professor of History 


and English Literature in University College, Toronto. 8vo, ros, 6d. 


A SECOND SERIES OF HISTORICAL ESSAYS. By E. A. Freeman, M.A. D.C.L., 
late Fellow of Trinity College, Oxford. 8vo, 10s. 6d. 


ConTEeNTs :—“ Ancient Greece and Medizval Italy ;” “ Mr. Gladstone’s Homer and the Homeric Ages ;” _ The Historians 
of Athens ;” “The Athenian Democracy ;” “ Alexander the Great ;” “Greece during the Macedonian Period ;” “ Mommsen’s 
History of Rome ;” “ Lucius Cornelius Sulla;” “The Flavian Cesars.” (FIRST SERIES, SECOND EDITION, 8vo, 16s. 6d.) 


OLD-FASHIONED ETHICS, and COMMON-SENSE METAPHYSICS, with some of 
their Applications. By W. T. THORNTON, Author of ‘‘A Treatise on Labour.” 8vo, tos. 6d. 


ConTENTs :—I. Ante-Utilitarianism. II. History’s Scientific Pretensions. III. David Hume as a Metaphysician. IV. 
Muxleyism. V. Recent Phases of Scientific Atheism. VI. Limits of Demonstrable Theism. 


STUDIES IN THE HISTORY OF THE RENAISSANCE. By Walter H. Pater, 
M.A., Fellow of Brasenose College, Oxford. Crown 8vo, 7s. 6d. 


THE SCIENTIFIC BASES OF FAITH. By J. J. Murphy, Author of ‘‘ Habit and 


Intelligence.” 8vo, 145. 
THE INTELLECTUAL LIFE. By P.G.Hamerton. Crown 8vo, ros. 6d. 


THE ROMANCE OF ASTRONOMY. By. R. Kalley Miller, M.A., Fellow of St. Peter’s 
College, Cambridge. Crown 8vo, 3s. 6d. 


MACMILLAN & CO., London. 


WORKS BY SIR SAMUEL BAKER, F.R.GS. 


THE NILE TRIBUTARIES of ABYSSINIA and the SWORD HUNTERS of the 

HAMRAN ARABS. Fourth and cheaper Edition, with numerous Illustrations and Maps. Crown 8vo, 6s. 

The Zimes says :—“‘ It solves finally a geographical riddle which hitherto had been extremely perplexing, and it adds much 
to our information respecting Egyptian Abyssinia and the different races that spread over it. It contains, moreover, some notable 
instances of English daring and enterprising skill ; it abounds in animated tales of exploits dear to the heart of the British sports- 
man ; and it will attract even the least studious reader, as the author tells a story well, and can describe nature with uncommon q 
power.” 


THE ALBERT N’YANZA GREAT BASIN of the NILE, and EXPLORATION of the 
NILE SOURCES. Third and cheaper edition, with numerous Illustrations and Maps. Crown 8vo, 6s. q 


**The author, while he equals other African explorers in judgment and daring, far exceeds them in literary capacity. He has 


produced two volumes which can be read straight through with ease and pleasure.” —Guardian. ' 
‘*Charmingly written, full—as might be expected—-of incident, and free from that wearisome reiteration of useless facts which ef 
is the drawback to almost all books of African travel.” — Spectator. q : 


MACMILLAN AND CO., London. 
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Now ready, a Re-issue, six double volumes, cloth, with upwards of 1,200 
Engravings on Wood, price £1 1s., postage 2s. 4d. 

THE MUSEUM of SCIENCE and ART. 
Edited by Dionysius Laroner, D.C.L., formerly Professor of Natu- 
ral Philosophy and Astronomy in University College, London. 

“The most valuable contribution ever made to the scientific instruction 

n every class of society.”"—Sir Davip Brewster. 

London: LOCKWOOD & CO., 7, Stationers*Hall Court,E.C. 


NEW SERIES OF MR. PRUCTOR’S SCIENTIFIC ESSAYS. 
In crown 8vo, with 7 Charts and Diagrams, price 7s. 6d. 


LIGHT SCIENCE for LEISURE HOURS: 
a Second Series of Familiar Essays on Scientific Subjects, Natural Phe- 
nomena, &c., including a Sketch of the Life of Mary Somerville. By 
R. A. PROCTOR, B.A. Cantab. Author of “ Other Worlds than Ours,” 
“The Orbs Around Us,” &c. 
First Series, uniform ; Second Edition, price 7s. 6d. 
London: LONGMANS, GREEN, & CO., Paternoster Row. 


Just Published, 8vo, price rs. 


The DARWINIAN THEORY and the 
LAW of the. MIGRATION of ORGANISMS. Translated from the 
German of Moritz Wagner, Honorary Professor at the Ludwig Maxi- 
milian University of Munich, and Memb: y of the Royal 
Bavarian Academy of Sciences. By ork, L. Latrp, ” Assistant Con- 
servator of Forests, Punjab. 


London; EDWARD STANFORD, 6 and 7, Charing Cross, S.W. 


Eighth Thousand, with 70 Plates, 4 Coloured, cloth, 21s. 


HOW TO WORK WITH THE MICRO- 


SCOPE. Rx ( Dr. Lionet Beate, F.R.S. A Complete Manual of 
Microscopical Manipulation. New Processes of Investigation, for Exa- 
mining . bjects under the highest powers, Ph 


Cc. 
HARRISON, Pall Mall. 


BY DR. BEALE, F.R.S. Now Ready, 


AN INTRODUCTION TO PHYSIOLOGY 
and MEDICINE: Bioplasm. Pp. 350, with 22 Plates, 6s. 6d. 


J. & A. CHURCHILL. 


In the Press. 


THE ELEMENTS OF EMBRYOLOGY. 


By MICHAEL FOSTER, M.A., F.R.S., 
Przlector in Physiology at Trinity College, Cambridge ; and 
F. M. BALFOUR, Scholar of Trinity College, Cambridge. 


MACMILLAN & CO., London. 


Second Edition, crown 8vo, 3s. 


The CHILDHOOD of the WORLD: a 


Sore fem of Man in Early Times. By Epwarp Ctopp, 


** This genial little volume is a child’s book as to shortness, cheapness, and 
simplicity of style, though the author reasonably hopes that older people will 
use it as a source of info: mation not popularly accessible elsewhere as to the 
life of Primitive Man and its relation to our own. . . . This book, if the 
time has come for the public to take to it, will have a certain effect i in the 
world. It is not a mere compilation from the authors mentioned in the 
preface, but takes its own ground and stands = itself and for itself. Mr. 
Clodd has Somme out his is hy of life, and used his best skill to 
bring it into the range o child's view.”—E. B. Tytor, F.R.S., in 
NAaTurRE. 

** I read your little book with great pleasure. I have no doubt it will do 
good, and hope you will continue your work. Nothing spoils our temper so 
much as having to unlearn in youth, manhood, and evéir Old age, so many 
things which we were taught as children. A book like yours will prepare a 

better soil in the child’s mind, and I was delighted to have it to read to 
my children,”—Letter from Professor Max Mutter to the Author. 


MACMILLAN & CO., London. 


EDGINGTON’S GARDEN NETTING, 
the cheapest and most durable, at rd. per square yard, or in quantities 
of 250, 500, or 1,000 yards, carriage free. 

ae eg ig ll S RICK CLOTHS for 68 years have maintained their 
celebrity as the best. 
EDGINGTON S MARQUEES for Hire are the most elegant and 


SGINGTON’S CRICKET and GARDEN TENTS are the 
TIFFANY, SCRIM CANVAS, and every other kind of NE ING. 


Be particular—FRED. EDGINGTON & CO., Rick Cloth, ‘ee Manu- 


TEXT-BOOKS IN NATURAL HISTORY, 


Published by WM. BLACKWOOD & SONS, 


ZOOLOGY. 
A -MANUAL of ZOOLOGY for the use of 


Students. With a General Introduction on the Principles of Zoology 
By Henry Attgyne Nicuorson, :M.D., F.R.S.E, F.G.S., &c. 
fessor of Natural History in the University of Toronto. Second 
Edition. Crown 8vo, pp. 674, with 243 Engravings on Wood. 12s, 67, 
“Tt is the best Manual of Zoology yet published, not merely in England, 
but in Europe.”—Pad/ Mall Gazette, July 20, 187t. 
“The best treatise on Zoology in moderate compass that we possess.”— 
Lancet, May 18, 1872. 


BY THE SAME AUTHOR. 
TEXT-BOOK of ZOOLOGY, for the use of 


Schools. Crown 8vo, with numerous Engravings on Wood. 6s. 


‘* This capital Introduction to Natural History is illustrated and w 
up in every way. We should be glad to see it generally used in schook® 
—Medical Press and Circular. 


INTRODUCTORY TEXT-BOOK OF 
ZOOLOGY, for the use of Junior Classes. With 127 Engravings. A 
New Edition. 2s. 6d. 

“Very suitable for junior classes in schools. There is no reason why any 
one should not become acquainted with the principles of the science, and 
the facts on which they are based, as set forth in this volume.”—Lancet, 


INTRODUCTION TO THE STUDY OF 
BIOLOGY. Crown 8vo, with numerous Engravings. 5s. 

“‘ Admirably written and fairly iliustrated, and brings within the compass 
of 160 pages the record of investigations and discoveries scattered over as 
many volumes. Seldom indeed do we find such subjects treated in a style 
at once so popular and yet so minutely accurate in scientific detail. 
Scotsman. 


A MANUAL OF PALAZZONTOLOGY, for 


the use of Students. With a General Introduction on the Principles 
Palzontology. Crown 8vo, with upwards of 400 Engravings, 15s. 


EXAMINATIONS IN NATURAL HIs. 
TORY; being a Progressive | Series of Questions adapted to the 
Author's Introd y and A d Text-Books and the Student's 
Manual of Zoology. 1s. 


45, George Street, Edinburgh, and 37, Paternoster Row, London. 


THE ONLY CHEAP FARMERS’ NEWSPAPER, 
THE CHAMBER OF 
AGRICULTURE JOURNAL 
AND FARMERS’ CHRONICLE, 


Edited by Joun ALGeRNON CLaARKg, Secretary to the Central Chamber of 
Agriculture, 
Devotes specialattention to the discussions and proceedings of the Cham. 
bers of Agriculture of Great Britain (which now number upwards of 
18,000 members), besides giving — Papers on practical farming, 
and a mass of intelligence of icular value to the agriculturist. 

The London Corn, Seed, Hop, ne and other Markets of Monday 
are specialiy reported in this Journal, which is despatched the same 
evening so as to insure delivery to country subscribers by the first post 
on Tuesday morning. Price 32., or prepaid, 15s. a year post free. 


Published by W. PICKERING, 21, Arundel Street, Strand, W.C. 


“THE GARDEN,” 
A Weekly Illustrated Journal | aeane Solely to Horticulture in all its 


THE GARDEN is conducted by WiLL1AM Rosinson, F.L.S., Author of 
** Hardy Flowers,” “‘ Alpine Flowers for English Gardens,” ‘ The Parks, 
Promenades, and Gardens of Paris,” &c.; and the best Writers in every de- 
partment of Gardening are contributors to its pages. 

The following are some of the subjects regularly treated of in its pages :— 


The Flower Garden. Hardy Flowers. 

Landscape Gardening. Town Gardens. 

The Fruit Garden. Conse: fe 

Garden Structures. Public Gardens. 

Room and Window Gardens. The Greenhouse and Stove. 
Notes and Questions. The Household. 

Market oe The Wild Garden. 

Trees and Shrubs. The Kitchen Garden. 


Tue GARDEN may be obtained th h all N and atthe Railway 
Bookstalls, at 4¢. per copy. It may also be had direct from the Office at 5s 
for a Quarter, gs. 9d. for a Half-year, and 19s. 6d. for a Year, payable in ad- 
vance, and in Monthly Parts. Specimen pies (post-free), 4 


facturers to 4 Majesty, 52 (onlv), Old Kent Road, London, 
A quantity of good Second-hand Government TENTS ae sale, cheap. 


37, Southampton Street, Covent Garden, W.C. 


Printed Gham, Soup 9, Bread Street Hill, in the City of 
at the Office, 38, B 


published by Macmuan & Co, 


London, and 
leecker} Street, New York,—@uurspay, June 10, 18736 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


“* To the solid ground 


Of Nature trusts the mind which builds yor aye.”—Worvswortu 


No. 191, VOL. 8] 


Registered as a Newspaper at the General Post Office. 


[All Rights are Reserved. 


SCHOOL OF CHEMISTRY, 


20, GREAT MARIBOROUGH STREET, 
LONDON, W. 
Directep sy ARTHUR VACHER, F.C.S. 


The Instruction is essentially practical; there are no Lectures, Each 
Student works independently. 

The Course of Study is arranged to qualify the Student as an Analyst 
and to enable him generally to apply the science to any branch of industry. 
But the Students are free to pursue their own particular object. 

The hours are from Ten to Four. On Saturdays the Laboratory is re- 
served for Ladies. 

The Charge is Five Pounds per Month. This includes Instruction, 
Chemicals, Apparatus, &c. Occasional Students are received at the same 
rate, namely, Ten Shillings per Month for each Half-day in the Week. 
Schoolmasters requiring personal instruction pay Half-fees. 


ROYAL POLYTECHNIC INSTITUTION, 
309, REGENT STREET, W. 


LABORATORY and CLASS ROOMS are now open for ANALYSES. 
Pupils and Class and Private Studies. Investigations connected with 
Patents Conducted. Classes are now forming in Chemistry, Physics, 
and Steam.—For Fees and Syllabus apply to the Professor of Chemis- 
try, Scientific Department, Royal Polytechnic Institution. 


ROYAL COUNCIL OF EDUCATION.— 
The Laboratory and Class-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING. The subjects of the above 
Examinations can be studied either Privately or in Classes. Fees 
moderate. Analyses and investigations to Prof. 
E. V. GARDNER, F.E.S., F.S.A., 44, Berners Street, W. 


FRENCH.—Conversation, Reading, Special 
Lessons on Pronunciation— Translation — Correspondence, by Dr. 
CLAUDON, Parisian, 4435 Strand (opposite the Charing Cross Sta- 
tion). Dr. Claudon is M.D. of Paris, and M.R.C.S. of England, and 
has ro ten years’ successful experience in teaching. List of references 
sent free. 


LONG VACATION.—NATURAL SCI- 
ENCE.—A Cambridge M.A. (Nat. Sci. Tripos), residing in the country, 
will read Biology and Chemistry with Oxford or Cambridge men dur- 
ing July and August. Resident or Non-resident. Special facilities for 
practical work.—Address, Cantab, Lewis’s Medical Library,'136, Gower 
Street, London, W.C. 
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DRAPER’S INK (DICHROIC). 


THE NEW BLACK INK 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becomes a pleasure when this Ink is used. It has been adopted 
by the principal Banks, Public — and Railway Companies thro t 
reland. 


It writes almost instantly Full Black. | Flows easily from the Pen. 
Does not corrode Steel Pens. Blotting-paper may be applied at the 
Is raga to use, and not liable to | moment of writing. 

ot. 


TO BE HAD OF ALL STATIONERS. 


BEWLEY AND DRAPER, DUBLIN. 


THE LONDON SPECTROSCOPE COMPANY, 
CHARLES OWEN, Manager 


(Ten years with Joun Browntna, of the Minories; Nephew and formerly 
Manager to the late Henry Barrow, of Oxenden Street, Haymarket). 


46 & 48, CITY ROAD, LONDON, E.C. 
Wholesale Manufacturers of 


Spectroscopes, Microscopes, and every description of Mathematical, 
Philosophical and Scientific Instruments. 


IMPORTERS OF OPTICAL GOODS. 


ASTRONOMICAL INSTRUMENTS MADE TO ORDER. 


BIRD-SKINS FROM INDIA. 
Mr. J.C. STEVENS has received instruc- 


tions to Sell by Auction at his Great Room, 38, King Street, Covent 
Garden. on Thursday, July 3rd, at half-past 12 precisely, a Large and 
Valuable Collection of BIRD-SKINS formed by an Officer in the 
Himalayas, princ’pally in the neighbourhood of Darjeeling, and just 
arrived in first-rate condition ; also a large Collection of Feathers of 
various Birds. On view the morning of Sale, and Catalogues had on 
application. 


UNMOUNTED MICROSCOPIC OB- 


JECTS in great variety by a well-known Microscopist. For Lists, 
address ‘‘ Micro.,” care of Mr. Lasham, Chemist, Romford, Essex. 


The REV. L. HENSLEY, Vicar of Hitchin, 
Herts, formerly Fellow and Assistant Tutor of Trinity College, Cam- 
bridge, receives several Pupils to prepare for the Universities, and will 
have ajVacancy after August 23rd 


GEOLOGY, BOTANY, &c. 
JOHN TYM, of Castleton (Peak of Derby- 


shire) has on Sale a very large assortment of Minerals and Fossils, 
particularly from the 1 ias, Coal, and Mountain Limestone. Rare Speci- 
mens at reasonable prices. Students’ Collections in Cabinets, r5e 
Specimens, £2 2s., and so on in proportion (specially arranged to illus- 
trate Lyell, Page, Alleyne, Nicholson, Dana, &c.). Dried Mosses 
and Ferns in elegant folios. Fluor Spar and Marble Ornaments. 
Catalogues post-free. Address—John Tym, Castleton, near Sheffield 
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Just ready, in crown 8vo, cloth, price 35. 6a. 


THE SPECTROSCOPE AND ITS APTu.CATIONS, 


BY J. NORMAN LOCKYER, F.R.S. 
WITH A COLOURED PLATE AND NUMEROUS WOODCUTS. 


Being VOLUME ONE of “ NATURE SERIES,” a Series of Popular Scientific Works now in course of 
publication. 


MACMILLAN & CO, London. 


PRICE EIGHTEENPENCE. 


THE PRACTITIONER: 
A Monthly Journal of 
THERAPEUTICS. 


Edited by FRANCIS E. ANSTIE, M.D., F.R.C.P., Senior Assistant 
Physician to Westminster Hospital, and Lecturer on Materia Medica in 
Westminster Hospital School. 

No. LIX. for JUNE, 1873, Contains— 

Original Communications :— 

Samuet Crapvock, F.R.C.S.—‘‘ Case of Trigeminal Neuralgia treated 
with the Constant Currert.” 

G. V. Poorz, M.D.—‘‘ Writers’ Cramp :” its Pathology and Treatment. 

Papers on Electro-Therapy. No. 1.—‘‘On the Relations of Faradic Elec- 
tricity to Pain” 

Dr. Lupwic Krrn —On Chronic Poisoning with Chloral Hydrate.” 
Translated and condensed by the Editor. : 

Reviews, Clinic of the Month, Extracts from British and Foreign Jour- 
nals, Notes and Queries, Bibliography. 


DepaRTMENT OF Puntic Heattu.—The Medical Officer of Health: 
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In the Press. 


THE ELEMENTS OF EMBRYOLOGY. 


By MICHAEL FOSTFR, M.A., F.RS., 
Prelector in Physiology at Trinity College, Cambridge ; and 
F. M. BALFOUR, Scholar of Trinity College, Cambridge. 


MACMILLAN & CO., London. 


Second Edition, crown 8vo, 3s. 


The CHILDHOOD of the WORLD: a 


Simple Account of Man in Early Times. By Epwarp Ctopp, 
F.R.A S. 


“* This gen‘al little volume is a child’s book as to shortness, cheapness, and 
simplicity of style, though the author reasonably hopes that older people will 
use it as a source of info: mation not popularly accessible elsewhere as to the 
life of Primitive Man and its relation to our own. . . . This book, if the 
time has come for the public to take to it, will have a certain effect in the 
world. It is not a mere comp:lation from the authors mentioned in the 


| preface, but takes its own ground and stands by itself and for itself. Mr, 
| Clodd has thcught out his philosophy of life, and used his best skill to 


his Prescribed Duties —The Period of Infection in Epidemic Disease — | 


Opinion on the Etiology of Enteric Fever.—The Etiology of Typhus. 
MACMILLAN & CO., 29 & 30, Bedford Street, Covent Garden, London. 


THE BREWERS’ GUARDIAN: 


A fortnightly paper devoted tothe Protection of Brewers’Interes Licensing 
Legal, and Parliamentary matters. 
Review oF THE MALT AND Hop Trapes ; AND WINE AND SPIRIT TRADES 
The Official Organ of the Country Brewers’ Society. 
(Founded 1822.) 

“TheBrewers Guardian” is published on the Evenings of every alternate 
Tuesday, and is the only journal officially connected with brewing interests 

Subscription, 16s 6d. per annum, post free, dating from any quarter-day 
Single Copies, 1s. each. Registered for Transmission Abroad. 


Offices—s, Bond Court, WaJbrook, London E.C. 


MACMILLAN’S MAGAZINE. 
No, 165. FOR JULY. 


Price 1s. 


CONTENTS OF THE NUMBER. 


I.—‘‘ A Princess of Thule.” By William Black, Author of “ The 
Strange Acventures of a Phaeton.” Chapters X.—XII. 
II.—*‘ Daniel O'Connell.” By John Ball. 
III —“ Traditions of Sterne and tunyan.” 
IV.—*‘ A Run to Vienna and Pesth.” 
V.—‘‘ My Time, and What I've Done with it.” By F. C. Burnand. 
Chapters XIII.—XVI 
VI.—“ Manzoni.” By Miss Phillimore. 
VIL—“ Medical Reform.” By Prof. John Young, Glasgow University. 


MACMILLAN & CO., LONDON. 


HCLLOWAY’S OINTMENT and PILLS. 


—Unseemly Eruptions.—No means heretofore discovered are so com- 
petent to cope with and conquer all blemishes, boils, eruptions, red- 
ness, and roughness of the skin as these celebrated medicaments, which 
are valued wherever they are known. Holloway’s remedies cool the 
system, regulate the circulation, and so thoroughly purify the whole 
body, that whatever is hurttul must inevitably be swept away, and be 
succeeded hy healthy structure, which is derived from rich and pure 
blood. cosmetic virtues of this unguent have been long appre- 
ciated; no toilet table is weli appointed which lacks its presence ; it 
soothes and cleanses the most fine and tender skins, and when assisted 
by Holloway’s Pills, is the most valuable beautifier. 


bring it into the range of a child’s view.”—E. B. Tytor, F.R.S., in 
NATUuRE. 

**T read your little book with great pleasure. I have no doubt it will do 
good, and hope you wi'l continue your work. Nothing spoils our temper so 
much as having to unlearn in youth, manhood, and even old age, so many 
things which we were taught as children. A book like yours will prepare a 
far better soil in the child’s mind, and I was delighted to have it to read to 
my children.”—Letter from Professor MAx MULLER to the Author. 


MACMILLAN & CO., London. 


THE ONLY CHEAP FARMERS’ NEWSPAPER. 
THE CHAMBER OF 
AGRICULTURE JOURNAL 
AND FARMERS’ CHRONICLE, 


Edited by Joun ALGERNON CLarkz, Secretary to the Central Chamber of 
Agriculture, 


Devotes specialattention to the discussions and p' dings of the Cham- 

rs of Agriculture of Great Britain (which now number upwards of 
18,000 members), besides giving original papers on practical farming, 
and a mass of intelligence of particular value to the agriculturist. 

The London Corn, Seed, Hop, Cattle, and other Markets of Monday 
are specialiy reported in this Journal, which is despatched the same 
evening so as to insure delivery to country subscribers by the first post 
on Tuesday morning. Price 37,, or prepaid, 15s. a year post free. 


Published by W. PICKERING, 21, Arundel Street, Strand, W.C. 


RUPTURES.—BY ROYAL LETTERS PATENT. 


WHITE’S MOC-MAIN LEVER TRUSS 
, is allowed by upwards of 500 Medical Men to be the most effec- 
é ) tive invention in the curative treatment of Hernia. The useof 
~ @ steel spring, so often hurtful in its effects, is here avoided ; a 
», + soft banaage being worn round the body, while the requisite 
}} resisting power is supplied by the MOC MAIN PAD and 
} PATENT LEVER, fitting with so much ease and closeness 
that it cannot be detected, and may be worn during sleep. A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the manufacturer, 


JOHN WHITE, 228, Piccadilly. 
Price of a single Truss, 16s., 215., 26s. 6d., and 315. 6d. 
»  Double,, 315 425., and 525. 6d. 
»» Umbilical 42s. and 52s. 6a, 


ELASTIC STOCKINGS, KNEE-CAPS, 


&c., for Varicose Veins and all cases of Weakness, and Swelling of the legs, 
Sprains, &c. They are porous, light in texture, and inexpensive, and dr«wn 
on over an ordinary stocking. Price 4s. 6d., 7s. 6d., 10s., and 16s. each. 
Postage free. 


JOHN WHITE, Manutacturer, 228, Piccadilly, Londoo. 
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RECENT PUBLICATIONS. 


PROFESSOR HUXLEY’S CRITIQUES and ADDRESSES. 8vo, ros. 6d. 


ContTENTS :—Administrative Nihilism. The School Boards: what they can do and what they may do. On Medical Educa- 
tion. Yeast. On the Formation of Coal. On Coral and Coral Reefs. On the Methods and Results of Ethnology. On some 
Fixed Points in British Ethnology. Paleontology and the Doctrine of Evolution. Biogenesis and Abiogenesis. Mr. Darwin’s 
Critics. The Genealogy of Animals, Bishop Berkeley and the Metaphysics of Sensation. 


(By the same Author—LAY SERMONS, ADDRESSES, AND REVIEWS. New Cheaper Edition. Crown 8vo. 7s. 6d.) 


THE LIFE and LETTERS of JAMES DAVID FORBES, F.R.S., late Principal of the 
United College in the University of St. Andrews. By J. C. SHAIRP, LL.D., Principal of the United College in the 
University of St. Andrews, P. G. TAIT, M.A., Professor of Natural Philosophy in the University of Edinburgh, and 
A. ADAMS-REILLY, F.R.G.S. With Portrait, Map, and Illustrations, 8vo, 16s. 

“‘ Not only a biography that all should read, but a scientific treatise without which the shelves of no physicist’s library can be 
deemed complete.” —Standard. 


THE MYSTERY of MATTER, and OTHER ESSAYS. By the Rev. J. A. Picton. 
Crown 8vo, 10s. 6d. 
CoNnTENTS :—The Mystery of Matter. The Philusophy of Ignorance. The Antithesis ot Faith and Sight. The Essential 
Nature of Religion. Christian Pantheism. 


CALIBAN: THE MISSING LINK. By Daniel Wilson, LL.D., Professor of History 


and English Literature in University College, Toronto. 8vo, 10s. 6d. 


A SECOND SERIES OF HISTORICAL ESSAYS. By E. A. Freeman, M.A. D.C.L., 
late Fellow of Trinity College, Oxford. 8vo, 10s. 6d. 
ConTeNTs :—“ Ancient Greece and Medizval Italy ;” “ Mr. Gladstone’s Homer and the Homeric Ages ;” “The Historians 


of Athens ;” “The Athenian Democracy ;” “ Alexander the Great ;” “Greece during the Macedonian Period ;” “ Mommsen’s 
History of Rome ;” “ Lucius Cornelius Sulla;” “ The Flavian Czsars.” (FIRST SERIES, SECOND EDITION, 8vo, 10s. 6d.) 


OLD-FASHIONED ETFHICs, and COMMON-SENSE METAPHYSICS, with some of 
their Applications. By W. T. THORNTON, Author of ‘‘ A Treatise on Labour.” 8vo, Ios. 6d. 
ConTENTs :—I. Ante-Utilitarianism. II. History’s Scientific Pretensions. III. David Hume as a Metaphysician. IV. 
Muxleyism. V. Recent Phases of Scientific Atheism. VI. Limits of Demonstrable Theism. 


STUDIES IN THE HISTORY OF THE RENAISSANCE. By Walter H. Pater, 
M.A., Fellow of Brasenose College, Oxford. Crown 8vo, 7s. 6d. 


THE SCIENTIFIC BASES OF FAITH. By J. J. Murphy, Author of ‘ Habit and 


Intelligence.” 8vo, 145. 
THE INTELLECTUAL LIFE. By P.G.Hamerton. Crown 8vo, ros. 6d. 


THE ROMANCE OF ASTRONOMY. By. R. Kalley Miller, M.A., Fellow of St. Peter’s 
College, Cambridge. Crown 8vo, 3s. 6d. 


MACMILLAN & CO., London. 


WORKS BY SIR SAMUEL BAKER, F.R.GS. 


THE NILE TRIBUTARIES of ABYSSINIA and the SWORD HUNTERS of the 

HAMRAN ARABS. Fourth and cheaper Edition, with numerous Illustrations and Maps. Crown 8vo, 6s. 

The Zimes says :—“‘ It solves finally a geographical riddle which hitherto had been extremely perplexing, and it adds much 
to our information respecting Egyptian Abyssinia and the different races that spread over it. It contains, moreover, some notable 
instances of English daring and enterprising skill ; it abounds in animated tales of exploits dear to the heart of the British ‘sports- 
man ; and it will attract even the least studious reader, as the author tells a story well, and can describe nature with uncommon 
power. 


THE ALBERT N’YANZA GREAT BASIN of the NILE, and EXPLORATION of the 
NILE SOURCES, Third and cheaper edition, with numerous Illustrations and Maps. Crown 8vo, 6s. 


‘The author, while he equals other African explorers in judgment and daring, far exceeds them in literary capacity. He has 
produced two volumes which can be read straight through with ease and pleasure.” — Guardian. 

**Charmingly written, ‘ull—as might be expected—-of incident, and free from that wearisome reiteration of useless facts which 
is the drawback to almost all books cf African travel.” —.Spectator, 


MACMILLAN AND CO,, London. 
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E. DENT & CO.,, 61, Strand, & 34, Royal Exchange. 


(FACTORY, SAVOY ST.), LONDON. 


MANUFACTURERS OF CHRONOMETERS, WATCHES, ASTRONOMICAL AND 
*‘ TURRET CLOCKS (with or without Galvanic Contact Apparatus), COMPASSES, &c., 
TO HER MAJESTY AND H.R.H. THE PRINCE OF WALES, AND H.I.M. THE EMPEROR OF RUSSIA. 


MAKERS of the GREAT CLOCK of the HOUSES of PARLIAMENT. 
MAKERS of the NEW STANDARD CLOCK of the ROYAL OBSERVATORY, Greenwich. 
Catalogues or Estimates on Application. 


PROFESSOR MAX MULLER’S LEC- 
No. Lecture III. in July No. 


Just Published, 8vo, price rs. 


The DARWINIAN THEORY and the 
LAW of the MIGRATION of ORGANISMS. Translated from the 
German of Moritz Wagner, Honorary Professor at the Ludwig Maxi- 
milian University of — and Member Extraordinary of the Royal 
Bavarian Academy o' By James L. Latrp, Assistant Con- 
servator of Forests, Punjab 


London; EDWARD STANFORD, 6 and 7, Charing Cross, S.W. 


BY DR. LIONEL BEALE, F.R.S. 


ON KIDNEY DISEASES, URINARY 


DEPOSITS, and CALCULOUS DISORDERS; the 
toms, Diagnosis, and Treatment of Urinary Diseases. 
255., upwards of 400 Illustrations. 


J. & A. CHURCHILL. 


New Work by DR. LIONEL BEALE, F.R.S. 
DISEASE GERMS: and on the Treatment 


of the Feverish —-— 28 Plates, 125. 6d. 
I. Supposed Nature. II. Real Nature. III. Destruction. 


; & A. CHURCHILL. 


THE 


JOURNAL OF APPLIED CHEMISTRY. 
A MONTHLY PUBLICATION OF 16 PAGES QUARTO, 


Devoted to Chemistry as applied to Arts and Manufactures, Agriculture, 
Metallurgy, &c. &c. 
At Two Dollars and Twenty-five Cents per annum, or One Dollar and 
| a ng Cents paid strictly in advance, including postage to United 
contains Original Articles on General Chemistry applied to 
Arts and Manufactures ; Matter on Particular Fabrications, as Petroleum, 
Soaps, Tanning, Dyeing, and numerous others. 
A — space is also devoted to Practical Recipes and i ing Scien- 
tific 
Full carefully-prepared Market ant Prices Current of Drugs 
and Chemicals of every description ven in each number for New 
York, Boston, and Philadelphia, with Table of Imports. 


EIGHTH VOLUME, commenced with January number. 
DEXTER & CO., PUBLISHERS, 


7, Spruce Street, New York ; 48, Hanover Street, Boston ; and 149, South 
4th Street, Philadelphia, Pa., U.S.A. O-suw 


TISLEY’S IMPROVED FORM OF 


OZONE GENERATOR, 
“Which give aundane of Onn 


Electrical, Physloal, Chemical Apparatus 
TISLEY AN D " SPI LLER, 


172, BROMPTON ROAD, S.W., 
(Three minutes’ walk from South Kensington Museum). 


Agents for Hartnack’s Microscopes, etc., recommended by Prof. 
Rutherford, M.D., F.R.S.E. 


Now ready, price 20s. 


JOURNAL of the ROYAL GEOGRAPHI. 
CAL SOCIETY. Vol. XLII. Edited by Mr. H. W. BATES, Assist 


ant-Secretary. conranrs. 


. Exploration of the Limpopo River. By Come. F. Elton. (Map.) 
a ay of the Tulul el Safa, and — Region East of Damas- 
By Capt. R. F. Burton. (Map.) 
> Ontl the Neighbourhood of Bunder Moor yah. my S. B. Miles. 
4 A Journey in Yezo. By Capt. T. Blakiston. 
5- An Expedition through Manchuria. By the |. Palladius, 
6. 
2 
8, 


(Map.) 
A Havildar’s Journey through Chitral to Faizabad, in 1870. By Major 
T G. Montgomerie. (Map.) 
. Surveys on the Road from Shiraz to Bam. By Major B. Lovett. 
be» and Santa Cruz By Lieut. A. H. Mark- 
am. ay 
9: Geography, | Climate, and Natural wy <4 of the Lake Region of Equa- 
torial Atrica. By Lieut.-Col. J. A. Grant. 
10. Notes on the East, North-east, and West Coasts of Yezo. By Com- 
mander H.C. St. John. 
11. On the “ Ruined Cities” of Central America. By Capt. L. Brine. 
12. Aceount of the Island of Minicoy, By Capt. . Basevi. 
13- On the Island of Sagalin. By Colonel Veniu ‘off. (Map.) 
14. —- of = a to Explore South-Western Australia. By A. 
orrest, Esq. 
15. On the of the Bhawulpore State. By J. W. Barns, 


Pp-) 

16. Notes of, Keconnaistonce of the Anti-Libanus. By Capt. R. F. Bur- 
ton. a) 

17. Tour hoongh the = ¢ Echigo, Echiu, Kaga, and Noto, Japan. 
By J Troup, Esq. (Map) 

18. A Visit to Fernando No By A. Rattray, Esq. (Map.) 

19 Papers —- with the Upper Oxus Regions. By Col. H. Yule. 
2 Maps. 

20. Monograph onthe Oxus. By Sir H. C. Rawlinson, 

21. Notes to accompany Map of Ttahuantin Suyu, or the Empire of the 
Yneas. By I. Esq. (Map.) 

*,* Fellows are requested to app! wy on Copies at the Offices of the 
Society, 1, Savile Row, Burlington ‘dens, W. 


JOHN MURRAY, Albemarle Street. 


NEW SERIES OF MR. PROCTOR’S SCIENTIFIC ESSAYS. 
In crown 8vo, with 7 Charts and Diagrams, price 7s. 6d. 


LIGHT SCIENCE for LEISURE HOURS: 
. Second Series of Familiar Essays on Scientific Subjects, Natural Phe- 
nomena, &c., including a ~ of the Life of Mary Somerville. By 
R.A. PROCTOR, B.A. Cantab. Author of “Other Worlds than Ours, 
“ The Orbs Around Us,” &c. 
First Series, uniform ; Second Edition, price 7s. 6d. 
London: LONGMANS, GREEN, & CO., Paternoster Row. 


“THE GARDEN,” 
A Weekly Illustrated Journal Devoted Solely to Horticulture in all its 


THE GARDEN is conducted by WiLt1am Rosinson, F. LS, Author of 
** Hardy Flowers,” “‘ Alpine Flowers for English “The Parks, 
Promenades, and Gardens of Paris,” &c.; and the best Wniters in every de- 
partment of Gardening are contributors to its pages. 

The following are some of the subjects replay treated of in its pages :— 


‘own ens. 
The vale Garden. The Conservatory. 
Garden Structures. — Gardens. 
Room and Window Gardens. The Greenhouse and Stove. 
Notes and Questions. The Household. 
Market Gar 5 The Wild Garden. 
Trees and Shrubs. The Kitchen Garden. 


" 4 and 8, Bread S: Hill, in the of and published by Macm’ & Co, 
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the 


A WEEKLY ILLUSTRATED JOURNAL: OF SCIENCE. 


“* To the selid ground 
Ot Nature trusts the mind which builds jor aye.’—WorpswortH 


No. 192, VOL. 8] 


THURSDAY, JULY 3, 1873 


Registered as a Newspaper at the General Post Office. 


{All Rights are Reserved. 


| 


OPEN SCHOLARSHIP AND EXHIBITION IN NATURAL } 
SCIENCE. 


ST. MARY’S HOSPITAL MEDICAL | 


SCHOOL.—A Scholarship of £40 per annum, tenable for three years, 
and an Exhibition of £20 for one year, awarded annually by open 
competition in Natural Science. 
The Examination for 1873 will be held on THURSDAY, the 2gth of 
SEPTEMBER, and following days. 
For further particulars apply to the Registrar, at the Hospital, or to 


W. B. CHEADLE, M.D., Dean of the School. 


SCHOOL OF CHEMISTRY, 


20, GREAT MARLBOROUGA STREET, 
LONDON, W. 
DirecTteD sy ARTHUR VACHER, F.C.S. 


The Instruction is essentially practical; there are no Lectures. Each 
Student works independently. 

The Course of Study is arranged to qualify the Student as an Analyst 
and to enable him gencrally to apply the science to any branch of industry. 
But the Students are free to pursue their own particular object. 

The hours are from Ten to Four. On Saturdays the Laboratory is re- 
served for Ladies. 

The Charge is Five Pounds per Month. This includes Instruction, 
Chemicals, Apparatus, &c. Occasional Students are received at the same 
rate, namely, Ten Shillings per Month for each Half-day in the Weck. 
Schoolmasters requiring personal instruction pay Half-fees | 


GEOLOGY, BOTANY, &c. 
JOHN TYM, of Castleton (Peak of Derby- 


shire) has on Sale a very large assortment of Minerals and Fossils, 
particularly from the Lias, Coal, and Mountain Limestone. Rare Speci- 
mens at reasonable prices. Students’ Collections in Cabinets, 150 


Specimens, £2 2s., and so on in proportion (specially arranged to illus- 
trate Lyell, Page, Alleyne, Nicholson, Dara, &c.). Dried Mosses 
and Ferns in elegant folios. Fluor Spar and Marble Ornaments. 
Catalogues post-frce. Address—John Tym, Castleton, near Sheffield 


The REV. L. HENSLEY, Vicar of Hitchin, 


Herts, formerly Fellow and Assistant Tutor of Trinity College, Cam- 
bridge, receives several Pupils to prepare for the Universities, and will | 
have a, Vacancy after August 23rd 


LONG VACATION.—NATURAL SCI-| 
ENCE.—A Cambridge M.A. (Nat. Sci. Tripos), residing in the country, 
will read Biology and Chemistry with Oxford or Cambridge men dur- 
ing July and August. Resident or Non-resident. Special facilities for 

ractical work.—Address, Cantab, Lewis’s Medical Library,’t36, Gower 
treet, London, W.C. 


BY DR. BEALE, F.RS. Now Ready, 
AN INTRODUCTION TO PHYSIOLOGY 


and MEDICINE: Bioplasm. Pp. 350, with 22 Plates, 6s. 6d. 
J. & A, CHURCHILL. 


Cranford, Middlesex, w:thin an easy and agrecable driving distance of 
Richmond, Kew, and London, 2} miles from Southali Staticn en 
G.W.R., and 3 from Hounslow Station on S.W.R. A Family Resi- 
deuce complete in all its arrangements, and as far as expenditure, skill, 
and care can render it, perfect for occupation, 


Messrs. EDWIN SMITH AND CO are 
favoured with instructions from Warren De La Rue to Sell by Auction 
at the Mart, Tokenhouse Yard, E.C., on WEDNESDAY, August 6, 
at 2 o'clock (unless previously disposed of by private contract), the Free- 
hold of “*The Observatory,” with its beautiful grounds, extensive 
water-heated greenhouses and forcing-houses, orchard and walled gar- 
den two acres in extent. The residence, embellished in the highest 
style of decorative art, contains spacious Entrance-hall, Dining-room, 
Serving-room, Library and Sal:on, or Drawing-room, all of fine dimen- 
sions. Grand Oak Staircase conducting to an Ante-room and fourteen 
Bed, Drawing, and Bath-rooms. Complete Domestic Offices, Billiard- 
room, and Lavatory connected with the main building by a covered 
way ; Entrance-lodge, Stabling for 5 Horses, double Coach-house, c'r- 
cular building 43 ft. in diameter, Cow-house and all necessary outbuild- 
ings, &c. ; in the house, so in the stables, every modern improvement 
has been introduced, and all fittings are the best of their respective 
kinds. The Observatory for astronomical purposes, surmounted by a 
revolving dome 109 ft. 6in. in diameter, consists of a Transit-room and 
an Eqvatorial-room ; an appropriately arranged building for photogra- 
phy. Water abundant and pure, soil gravel, and the property thoroughly 
drained into the parish sewer. An additional Pleasure-ground, 2} acres, 
may be rented as heretofore.—Particulars and Conditions of Sale of 
Messrs. Wilson, Bristows, and Carpmael, Solicitors, Copthall Buildings, 
Throgmorton Street, E.C. ; on the premises, at the Mart, of Messrs. 
Jacksonand Graham, 37 and 38, Oxford Street, and of the Auctioneers, 
302, Regent Street, W. 


SCIENTIFIC APPARATUS. 
Mr. J. C. STEVENS will Sell by Auction 


at his Great Rooms, 38, King Street, Covent Garden, on FRIDAY, 
July 11, at half-past 12 o’clock precisely, a very extensive Collection of 
Electric, Galvanic, Magnetic, Pneumatic, Hydrostatic, Hydraulic, and 
Acoustic Apparatus, formerly the property of the late Rev. Alexander 
B. Power, of Norwich, and used by him in his public and private 
Scientific Lectures, and sold in consequence of his death. 


May be viewed the afternoon before and morning of Sale. 


THE LONDON SPECTROSCOPE COMPANY, 
CHARLES OWEN, Manager 


(Ten years with Joun Brownino, of the Minories; Nephew and formerly 
Manager to the late Henry Barrew, of Oxenden Street, Haymarket), 


46 & 48, CITY ROAD, LONDON, E.C. 


Wholesale Manufacturers of 


Spectroscopes, Microscopes, and every description of Mathematical, 
Lhilosophical and Scientific Instruments. 


IMPORTERS OF OPTICAL GOODS. 


ASTRONOMICAL INSTRUMENTS MADE TO ORDER. 
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AGRICULTURAL PUBLICATIONS, 


THE PROPORTIONATE FATTENING 
and Flesh-forming Qualities of nearly all the. Feéding Substances in 
general use by Farmers: also the Manurial Value of the Residue from 


each article. 
Opinions of the Press. 

“Tt is clearly a very useful indicator of the values of the foods for cattle.’ 
—A theneum. 

“The chart cannot fail to be very uséfal to the keepers of horses atid 
meat stock, and it will be an ‘ eye-opener’ to many who will perceive how it 
is they have been so often disappointed after giving large prices for fancy 
foods."— Sporting Times. 

“* A very useful table. The system is a very capital one, atid we recom- 
mend our agricultural friends to invest a shilling, and procure one of the 
pobliched by the Agricultural and Horticultural Association.” 
a ater. 


Price One Shilling, Post Free. 


THE AGRICULTURAL ECONOMIST. 
A Monthly Journal, containing Reports and Prices Current of the Agri- 
cultural and Horticultural Association, and devoted to theadvocacy and 
encouragement of Co-operation in Agriculture and in general Trading. 

Price 6d. per month, or ss. per annum, Post Free. 
Vols. I., If, and IIL. of the “ Agricultural Economist” for 18;0, 1871, and 
1872, price 7s. 6¢. each. 


PREPARING FoR PusticaTion (Second Edition). 


THE MINERAL CONSTITUENTS RE- 
MOVED FROM AN ACRE OF SOIL by an Average Crop of 
Wheat, Oats, Barley, Turuips, &c. ; also the Proportionate Refertilising 
Effects of Guano, Superphosphates, Potash, Salts, Farmyard Manure, 
&c. Price One Shilling post free. 


Lendon : 176, FLEET STREET, ee and 47, MILLBANK STREET 


NEWMAN’S ENTOMOLOGIST: 
A MONTHLY ILLUSTRATED JOURNAL OF BRITISH INSECTS. 
Conducted by Epwarp Newman, F.L.S. F.Z.S. &c., 

Late President of the Entomological Society. 


The objects of the Extomologist are to give every information about In- 
sects ; more especially to work out the history of those which attack Fruit 
and Forest Trees, Vegetables, Root and Seed Crops, Greenhouse and Gar- 
den Plants, with a view to suggesting remedies. Notes, Observations, and 

ueries on every branch of the Scicnce are solicited. To preserve a con- 
tinuous record of the occurrence of rarities. Te improve collections by 
offering a ready medium for the exchange of specime@s. 


Published on the First of every Month. 
PRICE SIXPENCE. 


SIMPKIN, MARSHALL, and Co , Stationers’ Hall Court. 


*.* Subscriptions for one year, post free, Six Shillings, payable in advance 
to Edward Newman, 9, Devonshire Street, Bishopsgate, E. Prepayment by 
the 4 ee gi removes the possibility of irregular delivery by provm- 
cial sellers. 


HOLLOWAY’S PILLS and OINTMENT. 


—Stomach and Kidneys.—Between these two organs there exists a 
close and intimate relation, which is demonstrated by the wasting which 
occurs in all diseases afflicting the kidneys. The disordered stomach is 
often the first symptom of renal irregularity ; Holloway’s remedies used 
at that juncture would cut short many a serious and fatal attack ; they 
act with wonderful efficiency on every organ of secretion, but especially 
do they regulate the stomach, liver, and kidneys in restoring their 
healthy functions, and casting out any obstructions or iimpurities. It 
is necessary for the Ointment to be well rubbed over the affected parts 
twice daily, when it is absorbed, and much augments the purifying and 
salutary influence of the Pilis. 


TISLEY’S IMPROVED FORM OF 


OZONE GENERATOR 


“ Which gives abundanee of Ozone and s not liable to be broken,”— 
Nature, 12 and 19. 1893, 
AND ALL KINDs or 


Electrical, Physical, & Chemical Apparatus 


MADE BY 


TISLEY AND SPILLER, 
172, BROMPTON ROAD, SiW., 
(Three minutes’ walk from South Kensington Museum). 


Agenis for Hartnack’s Microscopes, etc., recommended by Prof, 
Rutherford, M.D., 


CHANGE OF PUBLISHERS. 
Oa the rst of every Month, pp. 32, 8vo, with at least One Plate 


THE JOURNAL OF BOTANY, 
BRITISH AND FOREIGN, 


Edited by Henry Trimen, M.B, F.L.S., British Museum, assisted by 
J. G. Baxsr, F.L.S., Royal Herbarium, Kew. 


Subscriptions for 1873 (12s. post free in the United Kingdom) payable a 
advance to the publishers, Messrs. Ranken and Co., Neorg | House, St. 
Mary-le-Strand, Loadon, W.C., of whom may be obtained the volume for 
1872 (price 16s. 6¢. bound in cloth) : also covers for the volume (price u,), 
and back numbers. 


FLETCHER’S NEW UNIVERSAL 
FURNACE (GAS), 


"NOLONIDYVM 


Por Muffles, Crucibles, Ladles, and general purposes; requiring neither 

blast nor attention, and working at any required temperature with certainty. 
Small sizes for Laboratory work. Large sizes for brass and iron castings, 

reducing photo. waste, photo. enamelling, assaying, and all purposes where 

exact results are required without constant attention. More than fifteen 

—— of these furnaces are now in use. Drawings and description free 
y post. 


THOS. FLETCHER, F.C.S., 15, Bold Street, Warrington. 


RUPTURES,—BY ROYAL LETTERS PATENT. 
WHITE’S MOC-MAIN LEVER TRUSS 


is allowed by upwards of 500 Medical Men to be the most effec- 
tive invention in the curative treatment of Hernia. The useof 
a steel spring, so often hurtful in its effects, is here avoided ; a 
})\, soft bandage being worn round the body, while the requisite 
‘(\) resisting power is supplied by the MOC-MAIN PAD and 
PATENT LEVER, fitting with so much ease and closeness 
that it cannot be detected, and may be worn we. sleep. A 
descriptive circular may be had, and the ‘Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the manufacturer, 


JOHN WHITE, 228, Piccadilly. 


” uble ,, 


Umbilical 


Sprains, &c. They aré pordus, light in textarey and ineSpensive, and draw 
4 6d., 7%, 6d., 10s., and 16s. each. 
Postage free. 


JOHN WHITE, Manutacturer, 228, Piccadilly, London. 
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Just ready, in crown 8vo, cloth, price 35, 6a, 


THE SPECTROSCOPE AND ITS APPLICATIONS, 


BY J. NORMAN LOCKYER, F.R.S. 
WITH A COLOURED PLATE AND NUMEROUS WOODCUTS. 


Being VOLUME ONE of “ NATURE SERIES,” a Series of Popular Scientifie Works now in course of 
publication. 


MACMILLAN & CO, London. 


~ WORKS BY SIR SAMUEL BAKER, F.RGS. 


THE NILE TRIBUTARIES of ABYSSINIA and the SWORD HUNTERS of the 

HAMRAN ARABS, Fourth and cheaper Edition, with numerous Illustrations and Maps. Crown 8vo, 6s. 

The 7imes says :—“‘ It solves finally a geographical riddle which hitherto had been extremely perplexing, and it adds much 
to our information respecting Egyptian Abyssinia and the different races that spread over it. It contains, moreover, some notable 
instances of English daring and enterprising skill; it abounds in animated tales of exploits dear to the heart of the British sports- 
man ; and it will attract even the least studious reader, as the author tells a story well, and can describe nature with uncommon 
power.” 

THE ALBERT N’YANZA GREAT BASIN of the NILE, and EXPLORATION of the 

NILE SOURCES, Third and cheaper edition, with numerous Illustrations and Maps. Crown 8vo, 6s. 

‘The author, while he equals other African explorers in judgment and daring, far exceeds them in literary capacity. He has 

iuced two volumes which can be read straight through with ease and pleasure.” —Guardian. 

**Charmingly written, full—as might be expected—-of incident, and free from that wearisome reiteration of useless facts which 
is the drawback to almost all books of African travel.” —.Spectator. 


MACMILLAN AND CO., London. 


PROFESSOR HUXLEY’S CRITIQUES and ADDRESSES. 8vo, ros. 6d. 

ConTENTs :—Administrative Nihilism. The School Boards: what They Can Do and what They May Do. On Medical Edu- 
cation. Yeast. On the Formation of Coal. On Coral and Coral Reefs. On the Methods and Results of Ethnology. On some 
Fixed Points in British Ethnology. Paleontology and the Doctrine of Evolution. Biogenesis and Abiogenesis. Mr. Darwin’s 
Critics. ‘The Genealogy of Animals, Bishop Berkeley and the Metaphysics of Sensation. 

(By the same Author—LAY SERMONS, ADDRESSES, AND REVIEWS. New andCheaper Edition. Crown 8vo, 75, 6d. 
THE LIFE and LETTERS of JAMES DAVID FORBES, F.R.S., late Principal of the 

United College in the University of St. Andrews. By J. CAMPBELL SHAIRP, LL.D., Principal of the United College 

in the University of St. Andrews, PROFESSOR TAIT, University of Edinburgh, and A. ADAMS-REILLY, F.R.G.S. 

With Portraits, Map, and Illustrations. 8vo, 16s. 

‘* Not only a biography which all should read, but a scientific treatise without which the shelves of no physicist’s library can 


be deemed complete.” — Standard. 
MACMILLAN & CO., LONDON. 


THE MYSTERY of MATTER, and OTHER ESSAYS. By the Rev. J. A. Picton. 
Crown 8vo, los. 6d. 
CoNnTENTS :—The Mystery of Matter. The Philusophy of Ignorance. The Antithesis ot Faith and Sight. The Essential 
Nature of Religion, Christian Pantheism. 

THE ROMANCE OF ASTRONOMY. By. R. Kalley Miller, M.A., Fellow of St. Peter’s 
College, Cambridge. Crown 8vo, 3s. 6d. 

MACMILLAN & CO., London. 


‘THE GARDEN,” 
A Weekly Illustrated Journal Devoted Solely to Horticulture in all its 
branches. 


THE ONLY CHEAP FARMERS’ NEWSPAPER, 


| 
THE CHAMBER OF | ' 
AGRICULTURE JOURNAL Alpine Flowers for Bnglish Parks, 


| Promenades, and Gardens of Paris,” &c.; and the best Writers in every de- 
AND FARMERS’ CHRONICLE, partment of Gardening are contributors to its pages. 


The te - some of the subjects eons of in its pages :— 
Edi . q f The Flower Garden. ardy Flowers. 
dited by Jo:rn ALGERNON to the Central Chamber o Landscape Gardening. 
The Fruit Garden. | The Conservatory. 
Devotes specialattention to the discussions and proceedings of the Cham- Garden Structures. Public Gardens. 
bers of Agriculture of Great Britain (which now number upwards of Room and Window Gardens. The Greenhouse and Stove. 
18,000 members), besides giving original papers on practical farming, Notes and Questions. The Household. 
aud a mass of intelligence of particular value to the agriculturist. Market Gardening. The Wild Garden. 


The Kitchen Garden. 

The London Corn, Seed, Hop, Cattle, and_other Markets of Monday Trees and Shrubs. F : 

are specialiy reported in this, Journal "which is despatched the same | Tue GaRpen may be obtained through all Newsagents and at the Railway 

evening so as to insure delivér) td’ ‘Subsetibers by the first post at 4d. 
ing. i fe id, 15s. or a Quarter, 9s. 9d. for ~year, 6a: 

ou Tuesday morning. Price 3 :., or prepaid, 15s. a year post free. | 


Published by W. PICKERING, 21, Arundel Street, Strand, W.C. 37, Southampton Street, Covent Garden, W ©, 
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ROYAL POLYTECHNIC INSTITUTION, 
309, REGENT STREET, W. 

LABORATORY and CLASS ROOMS are now open for ANALYSES. 
Pupils and Class and Private Studies. Investigations connected with 
Patents Conducted. Classes are now forming in Chemistry, Physics, 
and Steam.—For Fees and Syllabus apply to the Professor of Chemis- 
try, Scientific Department, Royal Polytechnic Institution. 


ROYAL COUNCIL OF EDUCATION.— 
The Laboratory and Class-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING. The subjects of the above 
Examinations can be studied either Privately or in Classes. Fees 
moderate. Analyses and investigations conducted.—Apply to Prof 
E. V. GARDNER, F.E.S., F.S.A., 44, Berners Street, W. 


“ Novel, instructive, extremely interesting, and involves some of the most 
modern scientific researches on the subject.” 


LECTURE ON THE SUN. 
(Illustrated. ) 
Address—R. DART, 12, Bedford Street, Govent Garden, London, 


N.B —The Illustrations consist of Diagrams, Models, and Chemical 
Expcriments. 

Mr. D. will visit Bath, Exeter, Plymouth, and other Western Towns in 
the Autumn. 


With 7 Plates, No. LI.—New Series, price 4s. 


QUARTERLY JOURNAL OF MICRO- 
SCOPICAL SCIENCE. 


Memorrs— 


** A Résumé of Recent Views respecting the Nature of Lichens.” By 
W. Archer, M.R.I.A, 


“On the Nature of the Gonidia of Lichens.” By Prof. S. Schwendener. 
Translated by W. Archer, M.R.I.A. 

“On the Injecting of Objects for Microscopical Examination by means 
of Air-pressure.” By David J. Hamilton, Junior House-Surgeon, Northern 
Hospital, Liverpool. 

“On Cell Theories.” By John Cleland, M.D. F.R.S., Professor of 
Anatomy and Physiology, Queen’s College, Galway. 

‘Ths Development and Growth of the Layers of the Blastoderm.” By 
F. M. Balfour, of Trinity College, Cambridge. 

“On the Disappearance of the Primitive Groove in the Embryo Chick.” 
By F. M. Balfour. 


“‘The Development of the Blood-vessels of the Chick.” By F. M. 
Balfour. 

“*On the Crystals in the Testa of the Elm (UZmus suberosa, Ehth.), and 
rah : ed! of the Epidermis of the Tway-Blade.” By George Gulliver, 
QuarRTERLY CHRONICLE OF MicroscoricaL Sc1eNcE— 

Botany. 

Proceepincs of SocteT1eEs— 

Royal Microscopical Society. 

Medical Microscopical Society. 

Dublin Microscopical Club. 

East Kent Natural History Society. 


J. and A. CHURCHILL, New Burlington Street. 


Eighth Thousand, with 70 Plates, 4 Coloured, cloth, 21s. 


HOW TO WORK WITH THE MICRO- 
SCOPE. By Dr. Lionet Beater, F.R.S. A Complete Manual of 
Microscopical Manipulation. New Processes of Investigation, for Exa- 
mining Objects under the highest powers, Photographing specimens, 


&c. 
HARRISON, Pall Mall. 


THE ZOOLOGIST. 
i A MONTHLY JOURNAL OF NATURAL HISTORY. 
Conducted by Epwarp Newman, F.L.S. F.Z.S. &c. 


The Zoologist was established in 1843 to record and preserve observations 
subjects similar to those treated of in White’s ‘‘ Natural History of Sel- 
borne,” and the success which has attended it is sufficient proof that its plan 
is acceptable to “ out-of-door naturalists ;” those who delight in observing 
the manners, habits, the private lives, the migrations, movements, nests, 
young and food of animals. It contains original papers and records of facts 
relating to Quadrupeds, Birds, Reptiles, Fishes, and Insects, together with 
notices of recent works on every branch of Natural History. editor 
has been assisted by more than two hundred of our very best zoologists. 


Published on the First of every Month. 
PRICE ONE SHILLING. 


Tice as. 


AUNT RACHEL’S LETTERS ABOUT 
WATER AND AIR_ A few facts about heat in relation to thee 
substances told in simple language. 

“Tn all respects to be commended as a book to be put into the hands 9 
the young.”— Nature. 

“*From the evident care which has been taken to make the statements 
strictly to accord with facts ascertained at the date of publication, the 
young reader will have no more t> unlearn hereafter than if he studied the 
most expensive and approved volumes by the recognised authorities of the 
day.” —Scientific Review. 


London: LONGMANS, GREEN, & CO. Paternos‘er Row. 


PROFESSOR TYNDALL’S AMERICAN LECTURES. 
On Tuesday, July 8, will be published, with Frontispiece and Woodcuts, in 
crown 8vo, cloth, price 7s. 6d. 


LECTURES on LIGHT delivered in the 
United States of America in the years 1872 and 1873 ; with an Appen- 
dix. By JO TYNDALL, LL.D. F.R.S., Professor of Natural 
Philosophy in the Royal Institution of Great Britain. 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


NEW WORK BY PROFESSOR MAX MULLER. 
Just published, in crown 8vo, cloth, price ros. 6a. 


INTRODUCTION to the SCIENCE of 


RELIGION. Four Lectures delivered at the Royal Institution ; with 
Two Essays on False Analogies and the Philosophy of Mythology. 
By F. ~_ MULLER, M.A., Foreign Member of the French 
Stitute, &c. 


** From first to last Prof. Max Muller’s book is full of such instruction as 
educates in the highest sense of the word. It is a worthy contribution to 
the literature of a subject the reverent and scholar-like study of which will, 
to use our Author’s own words, ‘ enlarge our sympathies, raise our thoughts 
above the small controversies of the day, and, at no distant future, evoke in 
the very heart of Christianity a fresh spirit and a new life.’ "—A theneum. 


By the same Author, Seventh Edition, 2 vols, price 16s. 


“ Lectures on the Science of Language.” 
** Chips from a German Workshop,” 3 vo's. 8ve, £2. 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


Now ready, price 20s. 


JOURNAL of the ROYAL GEOGRAPHI. 


CAL SOCIETY. Vol. XLII. Edited by Mr. H. W. Bares, Assist 


ant-Secretary. 


1. Exploration of the Limpopo River. By Capt. F. Elton. (Map) 

2. Exploration of the Tulul el Safa, and Velonis Region East of Damas- 
cus. By Capt. R. F. Burton. (Map.) 

3. Onthe Neighbourhood of Bunder Marayah. By Capt. S. B. Miles. 

4 A Journey in Yezo. By Capt. I’, Blakiston. (Map.) 

5. An Expedition through Manchuria. By the Archimandrite Palladius. 


Map.) 
6. A Havildar’s Journey through Chitral to Faizabad, in 1370. By Major 
T. G. Montgomerie. (Map. 
7. Surveys on the Road from Shirazto Bam. By Major B. Lovett. 
8. = gr —" and Santa Cruz Groups. By Lieut. A. H. Mark- 
am. ap. 
9. Geography, Climate, and Natural History of the Lake Region of Equa- 
torial Africa. By Lieut.-Col. J. A. Grant. 
to. Notes on the East, North-east, and West Coasts of Yezo. By Com- 
mander H. C. St. John. 
11. On the “ Ruined Cities” of Central America. By Capt. L. Brine. 
12. Account of the Island of Minicoy, Hy Capt. J. P. Basevi. 
13- On the Island of Sagalin. By Colonel Veniukoff. (Map.) 
14. Account of an Expedition to Explore South-Western Australia. By A. 
Forrest, Esq. (Map.) 
15. On __ "eet Geography of the Bhawulpore State. By J. W Barns, 
sq. ap.) 
16. Notes of the Anti-Libanus. By Capt. R. F. Bur- 
ton. (Map. 
17. Tour through the Provinces of Echigo, Echiu, Kaga, and Noto, Japan. 
By J. Troup, Esq. (Map. 
18. A Visit to Fernando Noronha. By A. Rattray, Esq. (Map.) 
19 Paper a with the Upper Oxus Regions. By Col. H. Yule. 
2 Maps. 
20. Monograph onthe Oxus. By Sir H. C. Rawlinson. 
21. Notes to accompany Map of Ttabuantin Suyu, or the Empire of the 
Yncas. By T. Saunders, Esq. (Map.) 


*,* Fellows are requested to apply for their Copies at the Offices of the 
Society, 1, Savile Row, Burlington Gardens, W. 


JOHN MURRAY, Albemarie Street. 


Printed by R Craz, Sons & Taytor, at 7 and 8, Bread Street Hill, in the 
at the Ofice, 38, Bleecker Street, New York. 


London, and published by Macw'rtran & Cos 
» July 3, 1873. 
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A WEEKLY ILLUSTRATED JOURNAL* OF SCIENCE. 


** To the solid ground 
Of Nature trusts the mind which builds jor aye.’—WoRDSWORTH 


No. 193, VOL. 8] 


THURSDAY, JULY io, 1873 


Regi das a Newspaper at the General Post Office. 


[All Rights are Reserved. 


OPEN SCHOLARSHIP AND EXHIBITION IN NATURAL 
SCIENCE. 


ST. MARY’S HOSPITAL MEDICAL 


SCHOOL.—A Scholarship of £40 per annum, tenable for three years, 
and an Exhibition of £20 for one year, awarded annually by open 
competition in Natural Science. 
The Examination for 1873 will be held on THURSDAY, the asth of 
SEPTEMBER, and following days. 
For further particulars apply to the Registrar, at the Hospital, or to 


W. B. CHEADLE, M.D., Dean of the School. 


SCHOOL OF CHEMISTRY, 


20, GREAT MARLBOROUGH STREET, 
LONDON, W. 
DirecreD By ARTHUR VACHER, F.C.S. 


The Instruction is essentially practical; there are no Lectures. Each 
Student works independently. 

The Course of Stucy is arranged to qualify the Student as an Analyst 
and to enable him gencrally to apply the science te any branch of industry. 
But the Students are free to pursue their own particular object. 

The hours are from Ten to Four. On Saturdays the Laboratory is re- 
served for Ladies 

The Charge is Five Pounds per Month. This includes Instruction, 
Chemicals, Apparatus, &c. Occasional Students are received at the same 
rate, namely, Ten Shillings per Month for each Half-day in the Week. 
Schoolmasters requiring personal instruction pay Half-fees. 


ROYAL POLYTECHNICINSTITUTION, 
309, REGENT STREET, W. 


LABORATORY and CLASS ROOMS are now open for ANALYSES. 
Pupils and Class and Private Studies. Investigations connected with 
Patents Conducted. Classes are now forming in Chemistry, Physics, 
and Steam.—For Fees and Syllabus apply to the Professor of Chemis- 
try, Scientific Department, Royal Polytechnic Institution. 


ROYAL COUNCIL OF EDUCATION.— 
The Laboratory and Class-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING, The subjects of the above 
Examinations can be studied either Privately or in Classes. Fees 
moderate. Analyses and _ investigations to Prof. 
E. V. GARDNER, F.E.S., F.S.A., 44, Berners Street, W. 


GEOLOGY, BOTANY, &c. 
JOHN TYM, of Castleton (Peak of Derby- 


shire) has on Sale a very large assortment of Minerals and Fossils, 
particularly from the Lias, Coal, and Mountain Limestone. Rare Speci- 
mens at reasonable prices. Students’ Collections in Cabinets. 150 
Specimens, £2 2s., and so on in proportion (specially arranged to illus- 
trate Lyell, Page, Alleyne, Nicholson, Dana, &c.). Dried Mosses 
and Ferns in elegant folios. Fluor Spar and Marble Ornaments. 
Catalegues post-free. Address—John Tym, Castleton, near Shefteld 


TISLEY’S IMPROVED FORM OF 


OZONE GENERATOR, 


“ Which gives abundanee of Ozone and s not liable to be broken.”— 
Natwre, June 12 and 19, 1873. 
AND ALL KINDS OF 


Electrical, Physical, & Chemical Apparatus 
MADE BY 
TISLEY AND SPILLER, 
172, BROMPTON ROAD, S.W., 
(Three minutes’ walk from South Kensington Museum). 


Agenis for Hartnack’s Microscopes, etc., recommended by Prof. 
Rutherford, M.D.. F.R.S.E. 


DRAPER’S INK (DICHROIC). 


THE NEW BLACK INK 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becomes a pleasure when this Ink is used. It has been adopted 
by the principal Banks, Public —— and Railway Companies throughout 
reland. 

It writes almost instantly Full Black. | Flows easily from the Pen. 
Does not corrode Steel Pens. Blotting-paper may be applied at the 
< e to use, and not liable to | moment of writing. 

ot. 


TO BE HAD OF ALL STATIONERS. 


BEWLEY AND DRAPER, DUBLIN. 


FRENCH.—Conversation, Reading, Special 
Lessons on Pronunciation — Translation — Correspondence, by Dr. 
CLAUDON, Parisian, 443, Strand (opposite the Charing Cross Sta- 
tion). Dr. Claudon is M.D. of Paris, and M.R.C.S, of England, and 
has _ ten years’ successful experience in teaching. List of references 
sent free. 


The REV. L. HENSLEY, Vicar of Hitchin, 
Herts, formerly Fellow and Assistant Tutor of Trinity College, Cam- 
bridge, receives several Pupils to prepare for the Universities, and will 
have a,Vacancy after August 23rd 


FOR SALE, together or separate, a Small 
Collection of SHELLS and FOSSILS. Address (prepaid) to W.N.H., 
care of Housekeeper, 16, Beaufort Buildings, Strand, W C. 
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Now ready, handsomely bound in cloth (from a Design by Luke Limner), and profusely Illustrated, price 215, 


THE PRACTICAL MAGAZINE. 


VOLUME I. 
The House of Rothschild, its Rise and Ramifications. (With Twelve Illus- 


trations.) 

Making Horse-Nails by Machinery. (With Six Illustrations.) 

The Commercial and Manufacturing Ind of Russia. 

Concerning so-called Fire-proof Buildings. By Captain Shaw, Chief Officer 
of the London Fire Brigade. : 

The Practical Note-Book of Technical Information useful to Students and 
Workmen. (With numerous Illustrations.) 

Loom for Weaving Fabrics of any Width. (With Three Illustrations.) 

Brackets - Plummer Blocks. By Thomas Cargill, CE. (With Illus- 
trations. 

pene Society, Art, and Industry. (With Four Illustrations.) 
a = the Oxidation of Iron. By Professor F. Crace-Calvert, 
Ph.D. F.R.S. 

The Extraction of Gold and Silver from Copper Pyrites. By M. F. Claudet. 

Specimens of Ornamental Book-binding of the Sixteenth Century. 

Abstracts of Papers in the Magazines of the Associated Engineers, Archi- 
tects, and Builders of Germany. Translated by C. W. Heckethorn. 

Wool-scouring. By C. R. A. Wright, Ph.D. F.C.S. 

Chemistry, as applied to the Arts, Metallurgy, Chemical Manufactures, and 
Allied Subjects, from Foreign Periodicals, &c. 

The Hildesheim Treasure. (With Six Illustrations ) 

The Mineral Wealth of Spain. By D. Kinnear Clarke, C.E. 

Professor Morse. (With Portrait.) 

Agricultural Engineering. By Robert Scott Burn, C.E. 

Our Coal Supply. By Leone Levi, Professor of Commerce and Commer- 
cial Law, King’s College. (With Map of the British Coalfields. By 
Edward Hull, M.A. F.R.S.) 

Phosphatic Fertilisers. 

Notes from the North of Europe. 

Practical Engineering at the Crystal Palace. 

London Industries. No. 1, The Lucifer-match and Cigar-light Trades. By 
Reap Date, Author of “ Days atthe Factories,” *‘ Curiosities of Indus- 
tries,” &c. 

At Sea with a Life-preserver. 

Navigable Balloon. By M. Dupuis De Lome. 

The Iron and Mineral Trades of the North of England, with Biographical 
Sketches and Portraits of the Origi and Pr ot these Indus- 
tries (Portrait of H. W. F. Bolckow, Esq. M.P.) 

Richard Trevithick. (With numerous Illustrations.) 

A Successful Cigar-rolling Machine. 

Notes upon Farm Manure-pits, Sheds, and Tanks. (lIllustrated.) By Robt. 
Scott Burn, C.E. 

United States Cotton Manufacture. 

The Manufacture of Rivets. By T. Cargill, C.E. (With numerous Illus- 
trations.) 

New Method of Docking and Excavating Canals, and of Reclaiming Waste 
Land. (lllustrated.) 

Glycerine in Gas Meters. . 

Experiments on the Tension of Driving-bands of Leather, India.rubber, and 
Gutta-percha. By Tresca, Director of the Conservatoire des Arts et 
Métiers at Paris. 

A Mode of obtaining very long Driving-belts from Bullocks’ Skins. 
wi Patent Three-high Plate and Sheet-rolls. By George M. Fraser, 


On the Loss of Sodium in the Manufacture of Soda by Leblanc’s Process. 
By C. R. A. Wright, D.Sc., F.C.S., Lecturer on Chemistry in St. Mary’s 
Hospital Medical School. 

Improved Napping Machine. (With Illustration.) 

A Norwegian House. 

Art-studies from Nature, as applied to design. (With Six Illustrations.) 

Railway Platforms and C Fi ps. By H. W. Pendred, C.E. 

Wholesome Houses. 

A Waste of Water. 

Recent Examples of Belgian Patents. (With Seven Illustrations.) 

The Schuylkill and other American Waters. 

Workmen’s Partnership Association at the Bochum Cast-steel Works. 

Diving Experiments in Mining. 

Self-acting Street-fountain. 

Industrial Exhibition Buildings. 

ne _ Recovery of Tin in Tin-Clippings. By Adolphus Otto, of 

ew York. 


The Agriculture of Pennsylvania. Knebworth Hall. 
The Machinery of London Lite. (By James G d, the Amat 
Casual.) 


Nos. 2 and 3.—London Food Supply—Imported Foods. 

Sir Josiah Mason. (With Portrait.) 

‘The Safety-valve as a means of controlling Steam-pressure. 

Universal Drilling Machine. (With Illustrations. ) 

The Commercial and Manufacturing Industry of Russia: Third Paper. 
India the Euphrates Valley. (With Map.) 
Direct-acting Steam and Hydrostatic Press. (With Illustrations.) 
Henderson’s Double Screw. 

French Porcelain. (With Illustrations.) 
Coal and Coal Mining. (With Lilustrations.) 
‘The Industries of South Wales. 

Patent Peat-condensing Machinery. 


CONTENTS. 


Buttkereit’s Fire-escape. (With Illustrations.) 

Nautical News from America. 

The Iron and Mineral Trades of the North of England, with Biographica] 
Sketches and Portraits of the Origi and P of these Indus. 
tries. No.II. Joseph Pearse. (With Portrait.) 

Apparatus for Charging and Discharing Gas Retorts. (With Illustration.) 

Lord Brabazon’s Report on the Industrial Condition of France. 

The Carrington Rotary Grate. 

Trade and Handicraft Newspapers in London. 

Desk in Chestnut-wood. Designed by Oppler, Architect of Hanover. 
(With Illustration. ) 

Fish Culture in the United States. 

On two recent Improvements in the Manufacture of Chlorine. 

Fuel Economiser. 

On the Valuation of Solutions for Technical Purposes. By C. R, A 
Wright, D.Sc 

Pig-iron Trade of Scotland, with Sketch of Mr. James Baird of Gartsherrie, 
(With Portrait. ) 

New Double-action Stone-breaker. (With Illustration.) 

Cheap Sausages. 

Flax and its Machinery. (With Illustration.) 

Results of the last Census, 

Grecian Statue and Cup. (With Illustration.) 

The Manufacture of Brandy at the Works of Messrs. J. Hennessy and Co, 
Coguac. (Illustrated.) 

Enamels by M Charles Lepec, Paris. (With Illustration.) 

The Artificial Flower Trade. 

Cigar-making. (With Illustration.) J 

The Plough : its History. Construction, and Management, (With numerous 
Illustrations.) By R.S. Burn, C.E. 

Key Seat Cutting Machine. (With Illustrations.) 

A Commissariat for Industrious Families. _ 

Safety Water Tube Boiler (With illustiations.) 

Gum Arabic in the Soudan. 

Oak Press. (With Illustration.) | 

Geometric Turning. (With 

On two recent Improvements in the Production of Chlorine. By R. Gerstl, 


The Words of Master Salebrin. (With Illustrations ) 

The Silk Industries of Italy. 

Improvements ‘in the Manufacture of Iron and Steel. : 

Ceiling of the Billiard Room at Marienburg. (With Illustration.) 

Means of Protecting Textile Fabrics, &c., from Fire. , 

The Art of Secret Writing. A Lucrative Trade. 

Engineering and Practical Memoranda. _ Value of the Genus Rhus, 

Antidote to Carbolic Acid. Timber Trusses and Girders, 

Mr. Gillott and the Steel Pen Trade. (With Portrait.) 

Blowing-in a Blast Furnace. 

The Patent Steam Non-Radiating Engine. 

The House of Strogonoff, the Conquest of Siberia, and the Russian Fur and 
Tea Trade. 

The Gatling System of Fire-arms. (With Illustration.) 

The Great Gauge Question of India. 

The Dining Arrangements of the House of Commons. 

The Siemens Direct Process for the Manufacture of [ron and Steel. 

The Westinghouse Air Brake. (With Lllustrations.) 

The Slaughter-houses of Paris. 

Bronze Vases incrusted in Silver. (With Illustration.) 

Otto of Roses. Scammony from Turkey. 

Dye Works of Messrs. Boutarel and Co., Clichy-la~-Garenne. (With nume- 
rous I}Justrations.) 

On the Utilisation of the Residue obtained by burning Pyrites in the Manu- 
facture of Oil of Vitriol. By Dr. C. R. A. Wright. 

Tincture of Pyrethrum for Toothache. 

Apparatus for Supplying Water to Cattle upon Railways. (With Illustra- 
tions.) American Society of Engineers. 

Steam in the Engine : its Heat and its Work. 

Examination of an Ancient Egyptian Perfume. 

The Collection of Mastic at Chios. 

Building and Practical Memoranda. (With Illustrations.) 

| } James Young and the Paraffin-oil Trade of Scotland. (With Portrait.) 
he Demidoffs and the Miving Industry of the Ural. 
The Coal-fields of Great Britain. 

| The Nickel-seated Safety-valve. (With Illustrations ) 

| Crampton’s Coaldust Furnace. 

Pneumatic Dispatch, Passenger, Postal, Parcel, and Telegraphic. 

The Utilisation of Blast-furnace Slag. 

A further Improvement ia the Production of Chlorine. 

The Mineral Wealth of Hungary. 

On Soil Analyses and their Utility. 

Patent Stone-breaker and Ore-crusher. (With Illustrations.) 

On the Various Systems of Cooling the Air. (With Illustrations.) 

| Grinding and Engreving by Sand-blast. 

On Flour-mill Fire-explosions. 

Amateur’s Jig Saw. 

The Influence of Photography on Engineering Taste. 

Improved Safe Protector. 

| Analytical Index, and List of Illustrations. 


Insecticides. 


Elegant Cloth Cases to bind Volume I. are now ready, price 45., 


and may be had through the Booksellers or direct from the Office. 


LONDON: PUBLISHED FOR THE PROPRIETARY AT No. 7, PRINTING HOUSE SQUARE, E.C, 


(Next door to the 


“TIMES” Office.) 
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NATURE lix 


Just ready, in crown 8vo, cloth, price 35. 6d. 


THE SPECTROSCOPE AND ITS APPLICATIONS 


BY J. NORMAN 


LOCKYER, F.R.S. 


WITH A COLOURED PLATE AND NUMEROUS WOODCUTS. 


Being VOLUME ONE of “ NATURE SERIES,” a Series of Popular Scientific Works now in course of 
publication. 


MACMILLAN & CO., London. 


WORKS BY SIR SAMUEL BAKER, F.RGS.. 


THE NILE TRIBUTARIES of ABYSSINIA and the SWORD HUNTERS of the 

HAMRAN ARABS. Fourth and cheaper Edition, with numerous Illustrations and Maps. Crown 8vo, 6s. 

The Zimes says :—‘*‘ It solves finally a geographical riddle which hitherto had been extremely perplexing, and it adds much 
to our information respecting Egyptian Abyssinia and the different races that spread over it. It contains, moreover, some notable 
instances of English daring and enterprising skill ; it abounds in animated tales of exploits dear to the heart of the British sports- 
man ; and it will attract even the least studious reader, as the author tells a story well, and can describe nature with uncommon 


power.” 


THE ALBERT N’YANZA GREAT BASIN of the NILE, and EXPLORATION of the 
NILE SOURCES, Third and cheaper edition, with numerous Illustrations and Maps. Crown 8vo, 6s. 
‘*The author, while he equals other African explorers in judgment and daring, far exceeds them in literary capacity. He has 


produced two volumes which can be read straight through with ease and pleasure.” — Guardian. 
‘*Charmingly written, full—as might be expected—of incident, and free from that wearisome reiteration of useless facts which 


isthe drawback to almost all books of African travel.” —.Spectator. 


MACMILLAN AND CO., London. 


THE BREWERS’ GUARDIAN: 


Afortnightly paper devoted tothe Protection of Brewers’Interes _—_ Licensing | 


Legal, and Parliamentary matters. 


Revizw oF THE MALT AND Hop TRADES ; AND WINE AND SPIRIT TRADES | 


REcorD. 
The Official Organ of the Country Brewers’ Society. 
(Founded 1822.) 
“TheBrewers Guardian” is published on the Evenings of every alternate 
Tuesday, and is the only journal officially connected with brewing interests 
Subscription, 16s. 6d. per annum, post free, dating from any quarter-day 
Single Copies, rs.each. Registered for Transmission Abroad. | 


Offices—s, Bond Court, Walbrook, London E.C. 


HOLLOWAY ’S PILLS.—Watch the Wea- 


ther.—This is perhaps the best counsel that could be circulated at this | 
season. Will all follow it? Will everyone change his raiment as the 
temperature varies? The next best advice is, to have in readinessa 
box of Holloway’s Pills, and with them to oppose the first intrusion or | 
stop the advancing symptoms of disease. No cold, catarrh. or cough 
should be left to itself ; either may lay the foundation to danger, if not | 
undermined by suitable means, and none can surpass Holloway’s for 
efficiency. Hay-fever, asthma, and diarrhoea, and a host of other com- 
plaints, waylaying the weak and delicate, when the day is hot, with 
cool mornings and evenings, are cured by Holloway’s medicine. 


RUPTURES.—BY ROYAL LETTERS PATENT. 


WHITE’S MOC-MAIN LEVER TRUSS 


is allowed by upwards of 500 Medical Men to be the most effec- 
tive invention in the curative treatment of Hernia. The useof 
a steel spring, so often hurtful in its effects, is here avoided ; a 
soft bandage being worn round the body, while the requisite 
resisting power is supplied by the MOC-MAIN PAD and 
PATENT LEVER, Rtting with so much ease and closeness 
that it cannot be detected, and may be worn during sleep. A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the manufacturer, 
JOHN WHITE, 228, Piccadilly. 

Price of a single Truss, 16s., 215., 26s. 6d., and 315. 6d. 

»  Double,, 31s 6¢., 42s., and 52s. 6d. \Post-free 

» Umbilical 42s. and 52s. 6d. 


ELASTIC STOCKINGS, KNEE-CAPS, 
&c., for Varicose Veins and all cases of Weakness, and Swelling of the legs, 
Sprains, &c. They are porous, light in texture, and inexpensive, and drawn 
on over an ordinary stocking. Price 4s. 6d., 7s. 6d., 10s., and 16s. each. 
Postage free. 


JOHN WHITE, Manutacturer, 228, Piccadilly, London. 
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TRAD 


‘BY DR. LIONEL BEALE, F.R.S. 
ON KIDNEY DISEASES, URINARY 


DEPOSITS, and CALCULOUS DISORDERS ; including the Symp- 
toms, Diagnosis, and Treatment of Urinary Diseases. Third Edition 
25s., upwards of 400 Illustrations. 


J. & A. CHURCHILL. 


“THE GARDEN,” 


A Weekly Illustrated Journal Devoted Solely to Horticulture in all its 

branches. 

THE GARDEN is conducted by WILt1am Rosinson, F.L.S., Author of 
“* Hardy Flowers,” ‘‘ Alpine Flowers for English Gardens,” ‘‘ The Parks, 
Promenades, and Gardens of Paris,” &c.; and the best Writers in every de- 
partment of Gardening are contributors to its pages. 

The following are some of the subjects regularly treated of in its pages :— 

The Flower Garden. Hardy Flowers. 

Landscape Gardening. Town Gardens. 

The Fruit Garden, The Conservatory. 

Garden Structures. Public Gardens. 

Room and Window Gardens. The Greenhouse and Stove. 
Notes and Questions. The Household. 

Market Gardening. The Wild Garden. 

Trees and Shrubs. The Kitchen Garden. 

Tue GARDEN may be obtained through all Newsagents and atthe Railway 
Bookstalls, at 4d. per copy. It may also be had direct from the Office at 5s. 
for a Quarter, 9s. 9@. for a Half-year, and 19s. 6d. for a Year, payable in ad- 
vance, and in Monthly Parts. Specimen Copies (post-free), 4} 


37, Southampton Street, Covent Garden, W C. 


THE ONLY CHEAP FARMERS’ NEWSPAPER, 


THE CHAMBER OF 
AGRICULTURE JOURNAL 


AND FARMERS’ CHRONICLE, 


Edited by Joun Atcrrnon CLarkg, Secretary to the Central Chamber of 
Agriculture, 
Devotes specialattention to the discussions and proceedings of the Cham- 
bers of Agriculture of Great Britain (which now number upwards of 
18,000 members), besides giving original papers on practical farming, 
and a mass of intelligence of particular value to the agriculturist. 

The London Corn, Seed, Hop, Cattle, and other Markets of Monday 
are specialiy reported in this Journal, which is despatched the same 
evening so as to insure delivery to country subscribers by the first post 
on Tuesday morning. Price 3 :., or prepaid, 15s. a year post free. 


Published by W. PICKERING, 21, Arundel Street, Strand, W.C. 


87; 
Is, 
3 
| 
= 
7 | 
TOUS 
= 
4 
: 
stl, 
us, 
u- 
a- 
| 
| | 
& 


Ix 


NATURE 


10, 1873 


E. DENT & CO.,, 61, Strand, & 34, Royal Exchange, 


* (FACTORY, SAVOY ST.), LONDON. 


MANUFACTURERS OF CHRONOMETERS, WATCHES, ASTRONOMICAL AND 
TURRET CLOCKS (with or without Galvanic Contact Apparatus), COMPASSES, &c., 
TO HER MAJESTY AND H.R.H. THE PRINCE OF WALES, AND H.I.M. THE EMPEROR OF RUSSIA, 


MAKERS of the GREAT CLOCK of the HOUSES of PARLIAMENT, 
MAKERS of the NEW STANDARD CLOCK of the ROYAL OBSERVATORY, Greenwich. 
: Catalogues or Estimates on Application. 


Fifth Edition, in demy 8vo, with 200 Illustrations, ros, 6d. 


THE HEAVENS: an Illustrated Hand- 
book of Popular Astronomy. 
By AMEDEE GUILLEMIN. 
Edited by J. Norman Lockyer, F.R.A.S. 
RICHARD BENTLEY & SON, New Burlington Street. 


In crown 8vo, with Illustrations, 7s. 6d. 


THE DAY AFTER DEATH; or, The 


Future Life as Revealed by Science. By LOUIS FIGUIER, Author 
of ‘The World before the Deluge.” 


RICHARD BENTLEY & SON, New Burlington Street. 


In crown 8vo, with Illustrations, 6s. 


ADAM AND THE ADAMITE; or The 


Harmony of Scripture and Ethnology. 
By the late Dr. MCCAUSLAND, Q.C. 
RICHARD BENTLEY & SON, New Burlington Street. 


Third Thousand, crown 8vo, with 48 Illustrations, 5s. 
THE MARVELS of the HEAVENS. 
From the French of Flammarion. By Mrs. LOCKYER, 
Translator of ‘‘ The Heavens.” 
RICHARD BENTLEY & SON, New Burlington j[Street. 


People’s Edition Illustrated. 


FRANK BUCKLAND’S CURIOSITIES 
OF NATURAL HISTORY. 
In 4 Volumes, 145., or separately as under given :— 

First Series, containing Rats, Serpents, Fishes, Monkeys, &c. Feap. 
8vo, 35. 6d. 
"Second Series, containing Wild Cats, Eagles, Worms, Dogs, &c. Fcap. 
8vo, 35. 6d. 

Third Series, containing Lions, Tigers, Foxes, Porpoises, &c. 2 vols. 

8 


vO, 75. 
RICHARD BENTLEY & SON, New Burlington Street. 


PROFESSOR TYNDALL’S AMERICAN LECTURES. 


Now ready, with Lithographic Frontispiece, and 59 Diagrams, in crown 
8vo, cloth, price 7s. 6d. 


LECTURES on LIGHT delivered in the 
United States of America in the years 1872 and 1873: with an Appen- 
dix By JOHN TYNDALL, LL.D. F.R.S., Prof of Natural 
Philosophy in the Royal Institution of Great Britain, 


London: LONGMANS, GREEN, & CO., Paternoster Row. 
THE 


JOURNAL OF APPLIED CHEMISTRY. 
A MONTHLY PUBLICATION OF 16 PAGES QUARTO, 


Devoted to Chemistry as applied to Arts and Manufactures, Agriculture, 
Metallurgy, &c. &c. 

At Two Dollars and Twenty-five Cents per annum, or One Dollar and 
Seventy-five Cents paid strictly in advance, including postage to United 
Kingdom. 

Each number contains Original Articles on General Chemistry applied to 
Arts and Manufactures ; Matter on Particular Fabrications, as Petroleum, 
Soaps, Tanning, Dyeing, and numerous others. 

A sut able space is also devoted to Practical Recipes and interesting Scien- 

fific Fact: 

ag + Sper carefully-prepared Market Reviews and Prices Current of Drugs 
and Chemicals of every description are given in each number for New 
Yerk, Boston, and Philadelphia, with Tables of Imports. 


EIGHTH VOLUME, commenced with January number. 
DEXTER & CO., PUBLISHERS, 


Spruce Street, New Vork ; 48, Hanover Street. Boston; and 149, South 
4th Street, Philadelphia, Pa., U S.A. 


Cranford, Middlesex, within an easy and agreeable driving distance 0 
ichmond, Kew, and London, 2} miles from Southali Station on 
G.W.R., and 3 from Hounslow Station on S.W.R. A Family Resi- 
dence complete in all its arrangements, and as far as expenditure, skill, 
and care can render it, perfect for occupation. 


Messrs. EDWIN SMITH AND CO. are 
favoured with instructions from Warren De La Rue to Sell by Auction 
at the Mart, Tokenhouse Yard, E.C., on WEDNESDAY, August 6, 
at 2 o'clock (unless previously disposed of by private contract), the Free 
hold of “The Observatory,” with its beautitul grounds, extensive 
water-heated greenhouses and forcing-houses, orchard and walled gar- 
den two acres in extent. The residence, embellished in the highest 
style of decorative art, contains spacious Entrance-hall, Dining-room, 
Serving-room, Library and Sal on, or Drawing-room, all of fine dimen- 
sions. Grand Oak Staircase conducting to an Ante-room and fourteen 
Bed, Drawing, and Bath-rooms. Complete Domestic Offices. Billiard- 
room, and Lavatory connected with the main builiing by a covered 
way ; Entrance-lodge, Stabling for 5 Horses, dou' le Coach-house, c r- 
cular building 43 ft. in diameter, Cow-house and ali necessary outbuild- 
ings, &c ; in the house, soin the stables, every modern improvement 
has been introduced, and all fictings are the best of their re:pective 
kinds. The Observatory for astronomical purposes, surmounted by a 
revolving dome tg ft. 6in. in diameter, consists of a Transit-room and 
an Eqvatorial-room ; an appropriately arranged building for photogra- 
phy. Water abundant and pure, soil gravel, and the property thoroughly 
drained into the parish sewer. An additional Pleasure-ground, 2} acres, 
may be rented as heretofore.—Particulars and Conditions of Sale of 
Messrs. Wilson, Bristows, and Carpmael, Solicitors, Copthail Buildings, 
Throgmorton Street, E.C. ; on the premises, at the Mart, of Messrs. 
Jacks»nand Graham, 37 and 38, Oxford Street, and of the Auccioneers, 
302, Regent Street, W. 


New Work by DR. LIONEL BEALE, F.R.S. 
DISEASE GERMS: and on the Treatment 


ef the Feverish State. 28 Plates, 12s. 6d. 
I. Suppesed Nature. II. Real Nature. III. Destruction. 


J. & A. CHURCHILL. 


TEXT-BOOKS IN NATURAL HISTORY. 


A MANUAL of ZOOLOGY for the use of 
Stud-nts. With a General Introduction on the Principles of Zoology. 
By Henrv Acteyne son, M.D.. F.R.S.E, &.G.5., &c., Pro- 
fessor of Natural History in the University of Toronto. A new 
Edition. Crown 8vo, pp. 674, with 243 Engravings on Wood. 12s. 6d. 
‘It is the best Manual of Zoology yet published, not merely in England, 
but in Europe.”—Pall Mall Gazette. 
‘ ‘The best treatise on Zoology in moderate compass that we possess.”— 
ancet. 


TEXT-BOOK of ZOOLOGY, for the use of 


Schools. By the same. Crown 8vo, with numerous Engravings on 
6s. 


INTRODUCTORY TEXT-BOOK OF 
ZOOLOGY, for the use of Junior Classes. By the same. With 127 
Engravings. A New Edition. 2s. 6d. 

INTRODUCTION TO THE STUDY OF 


BIOLOGY. Bythesame. Crown 8vo, with numerous Engravings. 


A MANUAL OF PALZZONTOLOGY, for 


the use of Students. With a General Introduction on the Principles of 
Palxontology. By the same. Crown 8vo, with upwards of 400 En- 
gravings, 15s. 

EXAMINATIONS IN NATURAL HIS- 
TORY; being a Progressive Series of Questions adapted to the 
Author’s Introductory and Advanced Text-Books and the Student's 
Manual of Zoology. 1s. 


In the Press. 


OUTLINES OF NATURAL HISTORY 
FOR BEGINNERS. Being Descriptions of a Progressive Series of 
Zoological Types. Fcap. 8vo, with Engravings. By the Same. 
WILLIAM BLACKWOOD & SONS, Edinburgh and London. 


Printed ’ Sons & T. at 7 and 8, Bread Street Hill, in the of Lendon, and published by Macmutan & Co, 


uly 10, 1873. 
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A WEEKLY ILLUSTRATED JOURNAL: OF SCIENCE. 


** To the solid ground 
Ot Nature trusts the mind which builds for aye.”—WoRDSWORTH 


No. VOL. 8] 


Registered as a Newspaper s at t the General Post Office. 


THURSDAY, JULY 17, 1873 


{All Rights are 


OPEN SCHOLARSHIP AND EXHIBITION IN NATURAL 
SCIENCE. 


ST. MARY’S HOSPITAL MEDICAL 


SCHOOL.—A Scholarship of £40 per annum, tenable for three years, 
and an Exhibition of £20 for one year, awarded annually by open 
competition in Natural Science. 
The Examination for 1873 will be held on THURSDAY, the 25th of 
SEPTEMBER, and following days. 
For further particulars i 65 to the Registrar, at the Hospital, or to 


Vv. B. CHEADLE, M.D., Dean of the School. 


SCHOOL OF CHEMISTRY, 


20, GREAT MARLBOROUGH STREET, 
LONDON, W. 
Directed By ARTHUR VACHER, F.C.S. 


The Instruction is essentially practical; there are no Lectures. Each 
Student works independently. 

The Course of Study is arranged to qualify the Student as an Analyst 
and to enable him generally to apply the science te any branch of industry. 
But the Students are free to pursue their own particular object. 

The hours are from Ten to Four. On Saturdays the Laboratory is re- 
setved for Ladies. 

The Charge is Five Pounds per Month. This includes Instruction, 
Chemicals, Apparatus, &c. Occasional Students are received at the same 
rate, namely, Ten Shillings per Month for each Half-day in the Weck. 

hoolmasters requiring personal instruction pay Half-fees. 


ROYAL POLYTECHNIC INSTITUTION, 
309, REGENT STREET, W. 


LABORATORY and CLASS ROOMS are now open for ANALYSES. 
Pupils and Class and Private Studies. Investigations connected with 
Patents Conducted. Classes are now forming in Chemistry, Physics, 
and Steam.—For Fees and Syllabus apply to the Professor of Chemis- 
try, Scientific Department, Royal Polytechnic Institution. 


ROYAL COUNCIL OF EDUCATION.— 
The Laboratory and Class-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING. The subjects of the above 
Examinations can be studied either Privately or in Classes. Fees 
moderate. Analyses and investigations conducted. a to Prof. 
E. V. GARDNER, F.E.S., F.S.A., 44, Berners Street, 


PRACTICAL GEOLOGY.—Six Elemen- 
tary LECTURES on Rocks and Metallic Minerals, adapted to a Juve- 
nile Audience, will be given by Professor TENNANT. at his residence, 
149, Strand, W.C., on July 14, 15, 16, 17, 18, 19, at Eleven a.m. and 

‘hree p m. 
Terms :—Half-a-Guinea for the Course ; Five Shillings for Children of 

Fellows of the following Societies : Geological, Zoological, Chemical, Royal 


"icroscopical, Royal Geographical, Royal Horticultural, Geologists’ Asso- 


Giation, and Society of Arts. 


Cranford, Middlesex, within an easy and agreeable driving distance of 
Richmond, Kew. and London, 2} miles — Southali Station on 
G.W.R. and 3 from Hounslow Station on S.W.R. A Family Resi- 
dence compl: te in all its arrangements, and as far as expenditure, skill, 
and care caa render it, perfect for occupation. 


Messrs. EDWIN SMITH AND CO. are 
favoured with instructions from Warren De La Rue to Sell by Auction 
at the Mart, ‘okenhouse Yard, E.C.. on WEDNESDAY, August 6, 
at 2 o'clock (unless previously disposed of by private contract), the Free- 
hold of “The Observatory,” with its beautiful grounds, extensive 
water-heated greenhouses and forcing-houses, orchard and walled gar- 
den two acres in extent. The residence, embellished in the highest 
style of decorative art, contains spacious Entrance-hall, Dining-room, 
Serving-room, Library and Saloon, or Drawing-room, all of fine dimen- 
sions. Grand Oak Staircase conducting to an Ante-room and fourteen 
Bed, Drawing, and Bath-rooms. Complete Domestic Offices, Billiard- 
room, and Lavatory connected with the main builiing by a covered 
way ; Entrance-lodge, Stabling for 5 Horses, double Coach-house, c r- 
cular building 43 ft. in diameter, Cow-house and all necessary outbuild- 
ings, &c ; in the house, so in the stables, every modern improvement 
has been introduced, and all fittings are the best of their 1 respective 
kinds. The Observatory for astronom'‘cal purposes, surmounted by a 
revolving dome 19 ft. 6in. in diameter, consists of a Transit-room and 
an Eqvatorial-room ; an appropriately arranged building for photogra- 
phy. Water abundant and pure, soil gravel, and the pro erty thoroughly 
drained into the parish sewer. An additional Pleasure-ground, 2} acres, 
may be rented as heretofors.—Particulers and Conditions of Sale of 
hlessrs. Wilson, Bristows, and Carpmael, So'icitors, Coptha!l Buildings, 
‘Throgmorton Street, E.C.; on the premises, at the Mart, of Messrs. 
Jacksonand Graham, 37 and 3%, Oxford Street, and of the Auctioneers, 
302, Regent Street, W. 


THE NORRIS COLLECTION OF SHELLS. 
Mr. J.C. STEVENS will Sell by Auction, 


at his Great Room, 38, King Street, Covent Garden, cn Tuesday aid 
Wednesday, July 29th and 3oth, at half-past 12 precisely, the remnain- 
ing portion ot the valuable Collection of Shells, formed by the late T. 
Norris, Esq., of Howick House, Preston. May be viewed the cay 
prior and mornings of sale, and Catalogues had. 


BY DR. BEALE, F.R.S. Now Ready, 
AN INTRODUCTION TO PHYSIOLOGY 
and MEDICINE: Bioplasm. Pp. 350, with 22 Plates, 6s. 6d. 
J. & A. CHURCHILL. 


Eighth Thousand, with 70 Plates, 4 Coloured, cloth, ats. 


HOW TO WORK WITH THE MICRO- 
SCOPE. By Dr. Lionet Beatr, F.R.S. A Complete Manual of 
Microscopical Manipulation. New "Processes of Investi ation, for Exa- 
mining Objects under the highest powers, Photographing specimens, 


HARRISON, Pall Mall. 
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Just ready, in crown 8vo, cloth, price 3s. 64, 


THE SPECTROSCOPE AND ITS APPLICATIONS 


BY J. NORMAN LOCKYER, F.R.S. 
WITH A COLOURED PLATE AND NUMEROUS WOODCUTS. 


Being VOLUME ONE of * NATURE ey Series of Popular Scientific Works now in course of 
publication. 


MACMILLAN & CO., London. 


RECENT PUBLICATIONS. 


PROFESSOR HUXLEY’S CRITIQUES and ADDRESSES. 8vo, ros. 6d. 


CoNnTENTS :—Administrative Nihilism. The School Boards: what They Can Do and what They May Do. On Medical Edy. 
cation. Yeast. On the Formation of Coal. On Coral and Coral Reefs. On the Methods and Results of Ethnology. On some 
Fixed Points in British Ethnology. Paleontology and the Doctrine of Evolution. Biogenesis and Abiogenesis. Mr. Darwin's 
Critics. The Genealogy of Animals, Bishop Berkeley and the Metaphysics of Sensation. 


(By the same Author—LAY SERMONS, ADDRESSES, AND REVIEWS. New andCheaper Edition. Crown 8vo, 7s, 6d, 
THE LIFE and LETTERS of JAMES DAVID FORBES, F.R.S., late Principal of the 
United College in the University of St. Andrews. By J. CAMPBELL SHAIRP, LL.D., Principal of the United College 


in the University of St. Andrews, PROFESSOR TAIT, University of Edinburgh, and A. ADAMS-REILLY, F.R.G.S, 
With Portraits, Map, and Illustrations. 8vo, 16s. 


‘* Not only a biography which all should read, but a scientific treatise without which the shelves of no physicist’s library can 
be deemed complete.” —Standard, 


THE MYSTERY of MATTER, and OTHER ESSAYS. By the Rev. J. A. Picton, 


Crown 8vo, 10s. 6d. 


CONTENTS :—The Mystery of Matter. The Philusophy of Ignorance. The Antithesis ot Faith and Sight. The Essential 
Nature of Religion. Christian Pantheism. 


CALIBAN: THE MISSING LINK. By Daniel Wilson, LL.D., Professor of History 
and English Literature in University College, Toronto. 8vo, ros. 6d. 

OLD-FASHIONED ETHICS, and COMMON-SENSE METAPHYSICS, with some of 
their Applications. By W. T. THORNTON, Author of ‘A Treatise on Labour.” 8vo, 10s. 6d. 


ConTenTs :—I. Ante-Utilitarianism. II. History’s Scientific Pretensions. III. David Hume as a Metaphysician. IV. 
Huxleyism. V. Recent Phases of Scientific Atheism. VI. Limits of Demonstrable Theism. 


THE SCIENTIFIC BASES OF FAITH. By J. J. Murphy, Author of “ Habit and 
Intelligence.” 8vo, 145. 


THE ROMANCE OF ASTRONOMY. By. R. Kalley Miller, M.A., Fellow of St. Peter's 
College, Cambridge. Crown 8vo, 35. 6d. 


MACMILLAN & CO., London. 


WORKS BY SIR SAMUEL BAKER, F.R.GS. 


THE NILE TRIBUTARIES of ABYSSINIA and the SWORD HUNTERS of the 
HAMRAN ARABS. Fourth and cheaper Edition, with numerous Illustrations and Maps. Crown 8vo, 6s. 


The Zimes says :— It solves finally a geographical riddle which hitherto had been extremely perplexing, and it adds much 
to our information respecting Egyptian Abyssinia and the different races that spread over it. It contains, moreover, some notable 
instances of English daring and enterprising skill ; it abounds in animated tales of exploits dear to the heart of the British sports- 
man ; and it will attract even the least studious reader, as the author tells a story well, and can describe nature with uncommon 
power.’ 

THE ALBERT N’YANZA GREAT BASIN of the NILE, and EXPLORATION of the 

NILE SOURCES. Third and cheaper edition, with numerous Illustrations and Maps. Crown 8vo, 6s. 

‘*The author, while he equals other African explorers in judgment and daring, far exceeds them in literary capacity. He has 
produced two volumes which can be read straight through with ease and pleasure.” —Guardian. 

** Charmingly written, full—as might be expected—-of incident, and free from that wearisome reiteration of useless facts which 
is the drawback to almost all books of African travel.” — Spectator. 


MACMILLAN AND CO., London. 
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MACMILLAN & CO’S SCIENCE PRIMERS 
FOR ELEMENTARY SCHOOLS. 


Under the joint Editorship of PROFESSORS HUXLEY, ROSCOE, AND BALFOUR STEWART. 


“4 method admirably suited to attract the interest. and attention of young scholars. They are wonderfully clear and lucid in their 
instructions, simple in style, and admirable in plan.” EDUCATIONAL TIMES. 


NEW VOLUME PUBLISHED. 
PRIMER OF PHYSICAL GEOGRAPHY. By Archibald Geikie, LL.D., F.R.S., 


Murchison-Professor of Geology and Mineralogy in the University of Edinburgh. With numerous Illustrations, 18mo, cloth, rs, 


PRIMERS ALREADY PUBLISHED. 
PRIMER OF CHEMISTRY. By H. E. 


ROSCOE, F.R.S., Professor of Chemistry in Owens College, Manches- 
ter. Second Edition. 18mo, cloth, rs. 


PRIMER OF PHYSICS. By BALFOUR 
STEWART, F.R.S., Professor of Natural Philosophy in Owens Col- 
lege, Manchester. Second Edition. 18mo, cloth, 1s. 


PRIMERS IN PREPARATION, 


INTRODUCTORY. By Professor Huxley, 
PRIMER OF GEOLOGY. By Professor 
GEIKIE, F.R.S. 


PRIMER OF BOTANY. By Dr. Hooker, 
C.B., F.R.S. 


PRIMER OF ASTRONOMY. By J. N. 
LOCKYER, F.R.S. 


MACMILLAN AND 


CO’S SCIENTIFIC 


CLASS BOOKS, 


NEW VOLUME $UST PUBLISHED. 
LESSONS IN ELEMENTARY ANATOMY. By St. George Mivart, F.R.S., Lec- 


turer in Comparative Anatomy at St. Mary’s Hospital. With upwards of 400 Illustrations. 18mo, €s, 6d. [This day. 
VOLUMES ALREADY PUBLISHED. 


POPULAR ASTRONOMY.—With Illus- 
trations. By Sir G. B. AIRY, K.C.B., Astronomer Royal. New 
Edition. 18mo, 4s. 6d. 

The speciality of this work is the direct reference of every step to the 
saa and the full description of the methods and instruments of 
observation. 


ELEMENTARY LESSONS in ASTRO- 
NOMY.—By J. NORMAN LOCKYER, F.R.S., with Coloured 
Diagram of the Spectra of the Sun, Stars, and Nebulez, and numerous 
Illustrations. New Edition. 18mo, 5s. 6d. 


“The book is full, clear, and sound.”—A theneum., 
QUESTIONS on the SAME. 1s. 6d. 


LESSONS in ELEMENTARY BOTANY. 
—With numerous Illustrations. By Professor OLIVER, F.R.S., F.L.S. 
New Edition, 18mo, 4%. 6d. 

“‘We know of no work so well suited to direct the botanical pupil’s effort 
as that of Professor Oliver.” —Natural History Review, 


LESSONS in ELEMENTARY CHEMIS- 
TRY, INORGANIC and ORGANIC.—By_ Professor ROSCOE. 
With numerous Illustrations, and Chromo-Lithographs of the Solar 
Spectra New Edition. 18mo, 4s. 6d. 

“A small, comact, carefully elaborated, and well-arranged manual.”— 


Spectator. 


ELEMENTARY LESSONS in LOGIC 
DEDUCTIVE and INDUCTIVE.—By Professor JEVONS. Withco- 
pious Questions and Examples, and a Vocabulary of Logical Terms, 
New Edition. 18mo, 35. 6d, 


LESSONS in ELEMENTARY PHYSI-; 
OLOGY.—With Numerous Illustrations. Bv Professor HUXLEY, 
F.R.S. New Edition. 18mo, 4s. 6d. 

*€ Asmall book ; but pure gold throughout. There is not a waste sentence 
or a superfluous word, and yet it is all clear as daylight.”—Guardian. 
QUESTIONS on the SAME, 1s, 62. 


POLITICAL ECONOMY for BEGIN. 
NERS.—By MILLICENT GARRETT FAWCETT, With Ques- 


LESSONS in ELEMENTARY PHYSICS. 
—By,BALFOUR STEWART, F.R.S, Professor of Natural Philosophy 
in Owens College, Manchester. With Coloured Diagram and numerbus 
Illustrations. New Edition. 18mo, 4s. 6d. 

‘The beau ideal of a scientific class-book, clear, accurate, and thorough.” 

—Educational Times. 


OWENS COLLEGE JUNIOR COURSE 
OF PRACTICAL CHEMISTRY. By F. JONES, Chemical Master 
in the Grammar School, Manchester. With Preface by Prof. Roscor, 
F.R.S. New Edition, 18mo, 2s. 6d, 


ELEMENTARY LESSONS IN PHY- 
SICAL GEOGRAPHY. By Professor GEIKIE, ee 


OTHER VOLUMES OF THE 


SERIES IN PREPARATION. 


MACMILLAN & CO. London. 
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Now ready, with Engravings, 8vo, 12s. 


AN INTRODUCTION TO PHYSICAL 
MEASUREMENTS. with Appendices on Absolute Electrical Mea 
surement, &c. Ry Dr. F. KOHLRAUSCH. Translated from the 
Second German Fdition by T. H. Watver, B.A: B.Sc, and H. R 
Pxocter, F.C.S. 


J. and A. CHURCHILL, New Burlington Street. 


PRICE EIGHTEENPENCE. 


THE PRACTITIONER: 
A Monthly Journal of 
THERAPEUTICS. 

Edited by FRANCIS E. ANSTIE, M.D., F.R.C.P., Senior Assistart 
Physician to Westminster Hosp.tal, and Lecturer on Materia Medica in 
Westminster Hospital School. 

No. LX. for JULY, 1873, Contatns— 

Original Communications :— 


Poorer, M Writers’ Cramp:” its Pathology and Trea‘mert. 
art II. 

J. AsHaurtToN Tuowrson.—‘“‘ Some Observations on the Use of Phos 
phorus in Neuralgia.” 

Freperick Bacsuawe, M.A., M.D. Cantab., M.R.C.P.L.—“ Note on 
the Paralysing Action of Aconite onthe Sympathetic Nerve.” 

Dr. Fumouce, Paris.—‘ On Vesicating Insects ” 


Reviews, Clinic of the Month, Extracts from British and Fore’gn Jour- 
nals, Notes and Queries, Bibliography. 


DerarTMENT oF Puntic Heattu.—The Medical Officer of Health: 
his General Duties —The Etiology of Consumption.—On the Concurrence 
of Epidemics. —Note on the Health Aspects of Sewage Irrigation. 


MACMILLAN & CO., 29 & 30, Bedford Street, Covent Garden, London. 


TISLEY’S IMPROVED FORM OF 


OZONE 


“ Which gives abundance of Ozone and s not liable to be broken.”— 
VATURE, June 12 and 19, 1873. 
AND ALL KINDS OF 


Electrical, Physical, & Chemical Apparatus 
MADE BY 
TISLEY AND SPILLER, 
172, BROMPTON ROAD, S.W., 
(fhree minutes’ walk from South Kensington Museum). 


Avents for Hartnack’s Microscopes, etc., recommended by Prof. 
Rutherford, M.D., F.R.S LE. 


HCLLOWAY’S OINTMENT and PILLS 


have over and over again proved the best friends to persons afflicted with 


ulcerations, bad@egs, sores, abscesses, and other painful compl cated ’ 


complaints. Printed and very piain directions for the application of the 
Ointment and Pills are wrapped round each pot and box. Holoway’s 
purifying Pills shou'd be taken throughout the progress of the cure, to 
maintain the blood in a state of perfect purity, and to prevent the health 
of the whole body being jeopardised by the local ailments. All suf- 


ferers under diseases of all descriptions and of my! duration, should 
krow the number of ail these di ave checked, the 
thousands of afflictions they have removed from the surface and internal 
parts. 


THE ONLY CHEAP FARMERS’ NEWSPAPER. 
THE CHAMBER OF 


AGRICULTURE JOURNAL 


AND FARMERS’ CHRONICLE, 


Edited by Joun AcGernon Cus.«, Secretary to the Central Chamber of 
Agriculture, 

Devotes special attention tothe di ions and p dings of the Cham- 

bers of Agriculture of Great Britain (which now number upwards of 

18,000 members), besides giving original papers on practical farming, 
and a mass of intelligence of particular value to the agriculturist. 

The London Corn, Seed, Hop, Cattle, and other Markets of Monday 
are specialiy reported in this Journal, which is despatched the same 
evening so as to insure delivery to country subscribers by the first post 
on Tuesday morning. Price 3: , or prepaid, 15s. a year post free. 
Published by W. PICKERING, 21, Arundel Street, Strand, W.C. 


GENERATOR, 


POPULAR SCIENTIFIC WORKS 
BY RICHARD A. PRUCTOR, BD A., HON. SEC. R.A‘S. 


am In crown 8ve, with 7 ( harts and Diagrams, price 7s. 6d. 


LIGHT SCIENCE for LEISURE HOURS; 


a Second Series of Familiar Essays on Scientific Subjects, Natural Phe. 
c.. including a Sketch of the Life of Mary Somerville. by 
R. A. PROCT B.A. Cantub. 


The following Works of Mr. Proctor my also be had :— 
“ Light Science for Leisure Hours,” First Series, 7s. 6d. 
** Essays on Astronomy,” price 12s. 
“«nher Worlds than Ours,” price 108. 6d. 
“ The Orbs Around Us,” price 7s. 6d. 
“ Sarurn and its System,” price 14». 
“The Sun,” with ro Plates and 106 Woodcuts, price r4s. 
“ New Star Atlas,” crown 8vo, price 5s. 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


PROFESSOR TYNDALL’S AMERICAN LECTURES. 


Now ready, with Lithographic Frontispiece, and 59 Diagrams, in aon 
8vo, cloth, price 7s. 6d. 

Six LECTURES on LIGHT delivered in the 

United ag} America in the years 1872 and 1873; with an Appen- 


dix. By J N TYNDALL, LL.D. D.C L. F.R.S., Professur of 
Natural Philosophy in the Royal Institution of Great Britain. 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


In the Press. 


THE ELEMENTS OF EMBRYOLOGY. 


By MICHAEL FOSTER, M.A., F.R-S., 
Przlector in Physiology at Trinity College, Cambridge ; and 
F. M. BALFOOR, Scholar of Trinity College, Cambridge. 


MACMILLAN & CO., London. 


“THE GARDEN,” 


A Weekly Illustrated Journal Devoted Solely to Horticulture in all its 

branches. 

THE GARDEN is conducted by Wittiam Rosinson, F.L.S., Authoro 
** Hardy Flowers,” “* Alpine Flowers for English Gardens,” “The P. 
Promenades, and Gardens of Paris,” &c.; and the best Writers in every de 
partment of Gardening are contributors to its pages. 

The following are some of the subjects regularly treated of in its pages :— 

The Flower Garden. Hardy Flowers. 

Landscape Gardening. Town Gardens. 

The Fruit Garden. The Conservatory. 

Garden Structures, Public Gardens. 

Room and Window Gardens. The Greenhouse and Stove. 


Notes and Questions. The Household. 
Market Gardening. The Wild Garden. 
Trees and Shrubs. The Kitchen Garden. 


Tue GARDEN may be obtained through all Newsagents and atthe Railway 
Bookstalls, at 4¢. per copy. It may also be had direct from the Office at ss. 
tor a Quarter, 9s. 9@. for a Half-year, and 19s. 6d. for a Year, payable in ad- 
zance, and in Monthly Parts. Specimen Copies (post-free), 4} 


37, Southampton Street, Covent Garden, WC. 


RUPTURES.—BY ROYAL LETTERS PATENT. 


WHITE’S MOC-MAIN LEVER TRUSS 


is allowed by upwards of 500 Medical Men to be the most effec- 
tive invention in the curative treatment of Hernia. The useof 
a steel spring, so often hurtful in its effects, is here avoided ; a 
soft bandage being worn round the body, while the requisite 
|} resisting Pre is supplied by the MOC-MAIN PAD and 
PATENT LEVER, fitting with so much ease and closeness 
that it cannot be detected, and may be worn during sleep. A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the manufacturer, 
JOHN WHITE, 228, Piccadilly. 
Price ofa single Truss, r6s., 215., 26s. 6d., and 315. 6. 
ble ,, 31s 6d., 42s., and 52s. 6d. 


Umbilical 42s. and 52s. 6a. 


ELASTIC STOCKINGS, KNEE-CAPS, 
Postage free. 


JOHN WHITE, Manutacturer, 228, Piccadilly, London. 


Printed by R. Cray, Sons & Taytor, at 7 and 8, Bread Street Hill, in the of 
at the Offce, 38, Bleecker Street, New York. 
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A WEEKLY ILLUSTRATED4JOURNAL: OF SCIENCE. 


“* To the solid ground 
Ot Nature trusts the mind which builds tor aye.” —WorpsworTH 


No. 195, VOL. 8] THURSDAY, 


JULY 24, 1873 


Registered as a Newspaper at the General Post Office. 


(All Rights are Reserved. 


OPEN SCHOLARSHIPS WITHOUT 
EXAMINATION. 


The Hibbert Trustees are prepared to grant, at their Meeting in Decem- 
ber next, One or more Scholarships of £200 per annum each, for two years, 
to Graduates of any University in Great Britain and Ireland, between the 

es of twentv-o: e and twen'y-eight, to enable them to study Theology and 

ental and Moral Philosophy at Universities in Germany, Holland, or 
Switze land (or elsewhere), subject to the approval of the Trustees. 

Full particulars may be obtained of the Secretary, to whom applications 

for Scholarships must be forwaided Lefore October 1, 1873. 


A. H. PAGET, Secretary. 
University Hall, Gordon Square, W.C. 


OPEN SCHOLARSHIP AND EXHIBITION IN NATURAL 
SCIENCE. 


ST. MARY’S HOSPITAL MEDICAL 


SCHOOL.—A Scholarship of £40 per annum, tenable for three years, 
and an Exhibivion of £20 for one year, awarded annually by open 
competition in Netural Science. 
The Examination for 1873 will be held on THURSDAY, the asth of 
SEPTEMBER, and following days. 
For further particulars apply to the Registrar, at the Hospital, or to 


W. B. CHEADLE, M.D., Dean of the School. 


SCHOOL OF CHEMISTRY, 


20, GREAT MARLBOROUGH STREET, 
LONDON, W. 
Directrp sy ARTHUR VACHER, F.C.S. 


The Instruction is essentially practical; there are no Lectures. Each 
Student works independently. 

The Course of Stucy is arranged to qualify the Student as an Analyst 
and to enable him gencrally to apply the science to sny branch of industry. 
But the Students are free to pursue their own particular ote. R 

The hours are from Ten to Four. Ono Saturdays the Laboratory is re- 
served for Ladies. 

The Charge is Five Pounds per Month. This includes Instruction, 
Chemicals, Apparatus, &c. Occasional Students are received at the same 
rate, namely, Ten Shillings per Month for each Half-day in the Weck. 
Schoolmasters requiring personal instruction pay Half-fees. 


ROYAL POLYTECHNIC INSTITUTION, 
309, REGENT STREET, W. 

LABORATORY and CLASS ROOMS are now open or ANALYSES. 
Pupils and Class and Private Studies. Investigations c d with 
Patents Conducted. Classes are now forming in Chemistry, Physics, 

Steam.—For Fees and Syllabus apply to the Professor of Chemis- 
try, Scientific Department, Royal Polytechnic Institution. 


Cranford, Middlesex, within an easy and agreeable driving distance ot 
ichmond, Kew, and London, 2} miles from Southali Station on 
G.W.K., and 3 from Hounslow Station on S.W.R. A Family Resi- 
dence complete in ail its arrangements, and as far as expenditure, skill, 
and care can render it, perfect for occupation, 


Messrs. EDWIN SMITH AND CO. are 
favoured with instructions from Warren De La Rue to Sell by Auction 
at the Mart, Tokenhouse Yard, E.C.. cn WEDNESDAY, August 6, 
at 2 o'clock (unless previously disposed of by private contract), the Free- 
hold ot “The Observatory,” with its beautiful grounds, extensive 
water-heated greenhouses and fo: cing-houses, orchard snd walled gar- 
den two acres in extent. ‘lhe residence, embellished in the highest 
style of decorative art, contains specious Entrance-hall, Dining-room, 
Serving-room, Library and Sal on, or Drawing-room, all of fine dimen- 
sions. Grand Oak Staircase conducting to an Ante-room and fourteen 
Bed, Drawing, and Bath-rooms. Complete Domestic Offices, Billiard- 
room, and vatory connected with the main building by a covered 
way ; Entrance-lodge, Stabling for 5 Horses, double Coach-house, cir- 
cular building 43 it. in diameter, Cow-house and all necessary outbuild- 
ings, &c ; in the house, som the stables, every modern improvement 
has been introduced, and all fittings are the best of their re-pective 
kinds. The Observatory for astrongmical purposes, surmounted by a 
revolving dome 19 ft. 6in. in diameter, consists of a Transit-room and 
an Eqvatorial-room ; an appropriately arranged building for photogra- 
phy. Water abundant and pure, soil gravel, and the property thoroughly 
drained into the parish sewer. An additional Pleasure-grouna, 2} acres, 
may be rented as heretofore.—Particulars and Conditions of Sale of 
Messrs. Wilson, Bristows, and Carpmael, Solicitors, Copthall Buildings, 
Throgmorton Street, E.C. ; on the premises, at the Mart, of Messrs. 
Jacksonand Graham, 37 and 38, Oxford Street, and of the Auctioneers, 
302, Regent Street, W, 


DR. LEESON’S LIBRARY. 
MR. J. C. STEVENS begs to announce 


that he has been favoured with instructions to Sell by Auction, at his 
Great Rooms, 38, King Street, Covent Garden, on THURSDAY, the 

th August, the whole of the valuable Library formed by the late Dr. 
ene Beaumont Leeson, F.R.S F.L.S. &c., of Bonchurch, Isle of 
Wight, known as a co lector of scarce and valuable books in the occult 
philosophy of the Middle Ages, Freemasonry, &c. 


On view the day prior and morning of sale, and catalogues had. 


ROYAL COUNCIL OF EDUCATION.— 
The Laboratory and Class-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING, The subjects of the above 
Examinations can be studied either Privately or in Classes. Fees 
moderate. Analyses and investigations to Prof. 
E. V. GARDNER, F.E.S., F.S.A., 44, Berners Street, W. 


WANTED, BY A STUDENT OF THE 
Royal School of Mines, who has passed 1st Class in Biology, Physics, 
&c., an Engagement as Laboratory Assistant, or Tutor in a good School. 
P. 33, Daily Post Office, Birmingham. 
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MACMILLAN & CO’S SCIENCE PRIMERS 


FOR ELEMENTARY SCHOOLS. 


Under the joint Editorship of PROFESSORS HUXLEY, ROSCOE, AND BALFOUR STEWART, 


** 4 method admirably suited to attract the interest and attention of young scholars. 


They are wonderfully clear and lucid in theiy 


instructions, simple in style, and admirable in plan.” —EDUCATIONAL TIMES. 


NEW VOLUME $¥UST PUBLISHED. 
PRIMER OF PHYSICAL GEOGRAPHY. By Archibald Geikie, LL.D., F.R.S, 


Murchison-Professor of Geology and Mineralogy in the Uni 


PRIMERS ALREADY PUBLISHED. 


PRIMER OF CHEMISTRY. By H. E. 


ROSCOE, F.R.S., Professor of Chemistry in Owens College, Manches- 
ter. Second Edition. 18mo, cloth, rs. 


PRIMER OF PHYSICS. By BALFOUR 
STEWART, F.R.S., Professor of Natural Philosophy in Owens Col- 
lege, Manchester. Second Edition. 18mo, cloth, rs. 


ity of Edinburgh. With numerous Illustrations, 18mo, cloth, 1s. 


PRIMERS IN PREPARATION. 
INTRODUCTORY. By Professor Huxley, 
PRIMER OF GEOLOGY. By Professor 


GEIKIE, F.RS. 

PRIMER OF BOTANY. By Dr. Hooker, 
C.B., F.R.S. 

PRIMER OF ASTRONOMY. By J. N, 
LOCKYER, F.R.S. 


HOLLOWAY’S PILLS and OINTMENT. 


—Painless Cures.—Sores, wounds, and other diseases affecting the skin 
are amendable by this cooling and healing unguent. It hascalled forth 
the loudest praises from sufferers for years, under bad legs, abscesses, 
sores, enaie, and chronic ulcers, after every hope of cure had long 
passed away. None but those who have experienced the soothing 
effect of this Ointment, can form an idea of the comfort it bestows by 
restraining inflammation and allaying pain. In neuralgia, rheumatism, 
and gout, the same ——- properly used, gives wonderful relief. 
Suppressed gout, by which the natural powers are paralysed, the natu- 
ral vigour blighted, the strength exhausted, comfort and happiness 
annihilated, is soon brought out by Holloway’s purifying remedies. 


CARACAS 
COCOA 


“As a delicious, refreshing, and nourishing » with delicate flavour 
and fine aroma, it certainly surpasses anything that yet been offered to 


the public.”—London Mirror. 


RUPTURES.—BY ROYAL LETTERS PATENT. 
WHITE’S MOC-MAIN LEVER TRUSS 


is allowed by upwards of 500 Medical Men to be the most effec- 
tive invention in the curative treatment of Hernia. The useof 
a steel spring, so often hurtful in its effects, is here ided ; a 


THE ONLY CHEAP FARMERS’ NEWSPAPER. 
THE CHAMBER OF 


AGRICULTURE JOURNAL 


AND FARMERS’ CHRONICLE, 


Edited by Joun ALGeRNon CLarkeg, Secretary to the Central Chamber of 
Agriculture, 


Devotes specialattention to the discussions and proceedings of the Cham- 
bers of Agriculture of Great Britain (which now number upwards of 
18,000 members), besides giving original papers on practical farming, 
and a mass of intelligence of particular value to the agriculturist. 

The London Corn, Seed, Hop, Cattle, and other Markets ef Monday 
are specialiy reported in this Journal, which is despatched the same 
evening so as to insure delivery to country subscribers by the first post 
on Tuesday morning. Price 37., or prepaid, rss. a year post free. 


Published by W. PICKERING, 21, Arundel Street, Strand, W.C. _ 


“THE GARDEN,” 


A Weekly Illustrated Journal Devoted Solely to Horticulture in all its 
branches. 
THE GARDEN is conducted by WILLIAM Rosinson, F.L.S., Authoro 
‘* Hardy Flowers,” ‘‘ Alpine Flowers for English Gardens,” ‘‘The Parks, 
Promenades, and Gardens of Paris,” &c.; and the best Writers in every de 
partment of Gardening are contributors to its pages. 
The following are some of the subjects regular!y treated of in its pages :— 
The Flower Garden. ardy Flowers. 
Landscape Gardening. Town Gardens. 
The Fruit Garden. The Conservatory. 


Garden Structures. Public Gardens. 

Room and Window Gardens. The Greenhouse and Stove. 
Notes and Questions. The Household. 

Market Gardening. The Wild Garden. 

Trees and Shrubs. The Kitchen Garden. 


= Tue GARDEN may be obtained through all Newsagents and atthe Railway 


soft bandage being worn round the body, while the requisite 
resisting power is supplied by the MOG-MAIN PAD and 
PATENT LEVER, Etting with so much ease and closeness 
that it cannot be detected, and may be worn during sleep. A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the manufacturer, 


JOHN WHITE, 228, Piccadilly, 
Price of a single Truss, 16s., 21s., 26s. 6d., and 315. 6d. 


»  Double,, 31s 6d., 42s., and 525. 6d. 
» Umbilical 42s. and 52s. 6d, 


ELASTIC STOCKINGS, KNEE-CAPS, 


&c., for — Veins and all —_— of Weakness, and Swelling of the legs, 
Sprains, &c. ‘ey are ight in texture, and inexpensive, and drawn 
on over an 45. 6d., 78. 6d., 105., and 16s. each, 
Postage free. 


JOHN WHITE, Manutacturer, 228, Piccadilly, London, 


|Post-fee 


lis, at 4@. per copy. It may also be had direct from the Office at 5s. 
for a Quarter, 9s. 9¢@. for a Half-year, and 19s. 6d. for a Year, payable in ad- 
vance, and in Monthly Parts. Specimen Copies (post-free), bd 


37, Southainpton Street, Covent Garden, W C. 


“NATURE.” 


Subscriptions payable in advance, from any date, are as 
follows :— 


One year ats fe 


Post Office Orders to be ote fare to MACMILLAN & Co., 
King Street, Covent Garden, W.C. 


Reading Cases may be had in Extra Cloth, price 2s, 
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Just ready, in crown 8vo, cloth, price 35. 6d. 


THE SPECTROSCOPE AND ITS APPLICATIONS 


BY J. NORMAN LOCKYER, F.R.S. 
WITH A COLOURED PLATE AND NUMEROUS WOODCUTS. 


Being VOLUME ONE of “ NATURE eae = a Series of Popular Scientific Works now in course of 
publication. 


MACMILLAN & CO., London. 


RECENT PUBLICATIONS. 


PROFESSOR HUXLEY’S CRITIQUES and ADDRESSES. §8vo, tos. 6d. 


CONTENTS :—Administrative Nihilism. The School Boards: what They Can Do and what They May Do. On Medical Edu- 
cation. Yeast. On the Formation of Coal. On Coral and Coral Reefs. On the Methods and Results of Ethnology. On some 
Fixed Points in British Ethnology. Palzontology and the Doctrine of Evolution. Biogenesis and Abiogenesis, Mr. Darwin's 
Critics. The Genealogy of Animals, Bishop Berkeley and the Metaphysics of Sensation. 

(By the same Author—LAY SERMONS, ADDRESSES, AND REVIEWS. New and Cheaper Edition. Crown 8vo, 75, 6d, 
THE LIFE and LETTERS of JAMES DAVID FORBES, F.R.S., late Principal of the 

United College in the University of St. Andrews. By J. CAMPBELL SHAIRP, LL.D., Principal of the United College 

in the University of St. Andrews, PROFESSOR TAIT, University of Edinburgh, and A. ADAMS-REILLY, F.R.G.S, 

With Portraits, Map, and Illustrations, 8vo, 16s. 

‘* Not only a biography which all should read, but a scientific treatise without which the shelves of no physicist’s library can 
be deemed complete.” —Standard. 

THE MYSTERY of MATTER, and OTHER ESSAYS. By the Rev. J. A. Picton, 

Crown 8vo, 10s. 6d. 

CoNTENTS :—The Mystery of Matter. The Philosophy of Ignorance. The Antithesis ot Faith and Sight. The Essential 

Nature of Religion. Christian Pantheism. 

CALIBAN: THE MISSING LINK. By Daniel Wilson, LL.D., Professor of History 
and English Literature in University College, Toronto. 8vo, 10s, 6d. 

OLD-FASHIONED ETHICS, and COMMON-SENSE METAPHYSICS, with some of 
their Applications. By W. T. THORNTON, Author of ‘‘A Treatise on Labour.” 8vo, 10s. 6d. 

ConTENTs :—I. Ante-Utilitarianism. II. History’s Scientific Pretensions. III. David Hume as a Metaphysician. IV. 
Huxleyism. V. Recent Phases of Scientific Atheism. VI. Limits of Demonstrable Theism. 

THE SCIENTIFIC BASES OF FAITH. By J. J. Murphy, Author of “Habit and 

Intelligence.” 145. 


THE ROMANCE OF ASTRONOMY. By. R. Kalley Miller, M.A., Fellow of St. Peter’s 
College, Cambridge. Crown 8vo, 35. 6d. 


MACMILLAN & CO., London. 


WORKS BY SIR SAMUEL BAKER, F.R.GS., 


THE NILE TRIBUTARIES of ABYSSINIA and the SWORD HUNTERS of the 
HAMRAN ARABS. Fourth and cheaper Edition, with numerous Illustrations and Maps. Crown 8vo, 6s. 
The Zimes says :—“ It solves finally a geographical riddle which hitherto had been extremely perplexing, and it adds much 


‘to our information respecting Egyptian Abyssinia and the different races that spread over it. It contains, moreover, some notable 


instances of English daring and enterprising skill ; it abounds in animated tales of exploits dear to the heart of the British sports- 
man ; and it will attract even the least studious reader, as the author tells a story well, and can describe nature with uncommon 
power.” 
THE ALBERT N’YANZA GREAT BASIN of the NILE, and EXPLORATION of the 
NILE SOURCES. Third and cheaper edition, with numerous Illustrations and Maps. Crown 8vo, 6s. 
‘The author, while he equals other African explorers in judgment and daring, far exceeds them in literary capacity. He has 


produced two volumes which can be read straight through with ease and pleasure. ”— Guardian. 
‘*Charmingly written, full—as might be expected—of incident, and free from thot wearisome reiteration of useless facts which 


is the drawback to almost all books of African travel.” —Spectator. 


MACMILLAN AND CO., London. 
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E. DENT & CO,, 61, Strand, & 34, Royal Exchange, 


(FACTORY, SAVOY ST-:)"ONDON. itl 
MANUFACTURERS OF CHRONOMETERS, WATCHES, ASTRONOMICAL AND 
TURRET CLOCKS (with or without Galvanic Contact. Apparatus), COMPASSES, &c., 
TO HER MAJESTY AND H.R.H. THE PRINCE OF WALES, AND H.I.M. THE EMPEROR OF RUSSIA, 
MAKERS of the GREAT CLOCK of the HOUSES of PARLIAMENT. 


MAKERS of the NEW STANDARD CLOCK of 


the ROYAL OBSERVATORY, Greenwich. 


Catalogues or Estimates on Application. 


DRAPER’S INK (DICHROIC). 


THE NEW BLACK INK 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becomes a pleasure when this Ink is used. It has been adopted 
by the principal Banks, Public Railway Companies 


re 


It writes almost instantly Full Black. | Flows easily from the Pen. 
Does not corrode Steel Pens. Blotting-paper may be applied at the 
Is cleanly to use, and not liable to | moment of writing. 


BEWLEY AND DRAPER, DUBLIN. 


TISLEY’S IMPROVED FORM OF 


OZONE GENERATOR, 


“ Which gives abundanee of Ozone and s not liable to be broken.”— 
Narurg, June 12 and 19, 1873. 
AND ALL KINDS OF 


Electrical, Physical, & Chemical Apparatus 


MADE BY 


TISLEY AND SPILLER, 
172, BROMPTON ROAD, S.W., 
(Three minutes’ walk from South Kensington Museum). 


Agenis for Hartnack’s Microscopes, etc., recommended by Prof. 
Rutherford, M.D., F.R.S.E. 


THE 
JOURNAL OF APPLIED CHEMISTRY. 


A MONTHLY PUBLICATION OF 16 PAGES QUARTO, 


Devoted to Chemistry as applied to Arts and Manufactures, Agriculture, 
etallurgy, &c. &c. 

At Two Dollars and Twenty-five Cents per annum, or One Dollar and 
oe Cents paid sarieat y in advance, including postage to United 

om. 

ach number contains Original Articles on General Chemistry applied to 
Arts and Manufactures ; Matter on Particular Fabrications, as Petroleum, 
Soaps, Tavning, Dyeing, and numerous others. 
aft —— space is also cevoted to Practical Recipes and interesting Scien- 

ic Facts. 

Full and carefully- Market Reviews and Prices Current of Drugs 
and Chemicals of pay te tenes are given in each number for New 
York, Bosion, and Philadelphia, with Tables of Imports. 

EIGHTH VOLUME, commenced with January number. 
DEXTER & CO., PUBLISHERS, 


Spruce Street, New York ; 48, Hanover Street, Boston; and 149, South 
4th dtreet, Philadelphia, Pa., U S.A. 


THE BREWERS’ GUARDIAN: 
Afortnightly paper devoted tothe Protection of Brewers’Interes _ Licensing 
Legal, and Parliamentary matters. 

Review or THE MALT anv Hop 3; AND WINE AND Spirit TRADES 

ECORD. 
The Official Organ of the Country Brewers’ Society. 
(Founded 1822.) 
“*TheB: Guardian” is published on the Evenings of every alterna: 
Tuesday, and is the only journal with brewing 
Subscription, 16s 6d. per annum, post free, dating from any quarter-d2y 
Copies, 1s. each. Registered for Transnussion Abroad. 


Offices—s, Bond Court, WaJbrook, London E.C. 


GEOLOGY OF WEYMOUTH AND I, 
OF PORTI.LAND. With a Geological Map, Figures of Fossils, and 
other Illustrations. Numerous Notes on the Natural History of the 
District. By R. DAMON, F.G.S. Price 5s. 


London : E. STANFORD. 


ZOOLOGICAL SOCIETY’S LATEST 
PUBLICATIONS. 


** Proceedings of the Sci 


ific Meetings of the Society for 1873.” Part 
I. containing the Papers read at the Scientific Meetings. With 24 Plates, 
mostly coloured, 15s. ; with Plates uncoloured, 4s. 
“ Transactions of the Society.”—Vol. VIII. 
Vol. VIIL., Part.6. Price 26s. Contaiuing-- 
Professor Owen, F.R.S.— On the Osteology of the hye oe (Part 


IIl) Modification of the Skeleton in the Species of Phascolomys. 
(With 8 Plates). 


Professor Owen, F.R.S.—On Dinornis (Part XVIII.): containing a De- 
— the Pelvis and Bones of the Leg of Dinornis gravis. (With 
4 Plates. 


Professor Owen, F.R.S.—On Dinornis (Part XIX.): containing a De- 
scriptive Femur indicative of a new genus of a large Wingless Bird 
(Dinornis australis, Owen) from a post-tertiary deposit in Queensland 
Australia. (With 2 Plats.) 

These publications may be obtained at the Society’s Office, 11, Hanover 
Square, W.; at Messrs. LONGMAN ~’,, the Society’s Publishers, Pater- 


noster Row, E.C. ; or th h any bookseli 


Fcap. 8vo, cloth, 1s. 6d. ; post free, 1s. 8d. 
OUR EYES, AND HOW TO TAKE 
CAKE OF THEM. By HENRY W. WILLIAMS, M.D. 


«". These papers contain a great deal of important information and 
consel con ‘erning the eye. They are not intenced for scientific readers, 
but for everybody. 


London: WILLIAM TEGG, Pancras Lane, Cheapside. 


Now ready, with Engravings, 8vo, r2s. 


AN INTRODUCTION TO PHYSICAL 
MEASUREMENTS, with Appendices on Absolute Electrical Mea- 
surement, &c. By Dr. F. KOHLRAUSCH. Translated from the 
Second German Edition by T. H. Wavugr, B.A. B.Sc., and H. R. 
Procter, F.C.S. 


J. and A. CHURCHILL, New Burlington Street. 


BY DR. LIONEL BEALE, F.R.S. 


ON KIDNEY DISEASES, URINARY 
DEPOSITS, and CALCULOUS DISORDERS ; including the Symp- 
toms, Diagnosis, and Treatment of Urinary Diseases, ‘Third Edition 
255., upwards of 400 IIlustrations. 


J. & A. CHURCHILL. 


New Work by DR. LIONEL BEALE, F.R.S. 
DISEASE GERMS: and on the Treatment 


of the Feverish State. 28 Plates, 12s. 6d. 
I, Supposed Nature. 11. Keal Nature. ILI. Destruction. 


J. & A. CHURCHILL. 


PROFESSOR TYNDALL’S AMERICAN LECTURES. 


Now ready, with Lithographic Frontispiece, and 59 Diagrams, in crown 
8vo, cloth, price 7s. 6d. 


Six LECTURES on LIGHT delivered in the 
United States of America in the years 1872 and 1873; with an Appen- 
i L. FRS., Professur 


dix. By JOHN TYNDALL, LL.D. of 
Natural Philosophy in the Royal Institution ot Great Britain, 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


Printed by R. Cray, Sons & T. at 7 and 
wat the Ofte, 


i and i 


8, Bread Street 
38, Bleecker Street, New York 
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No. 196, VOL. 8] 
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Registered as a Newspaper at the General Post Office. 


[All Rights are Reserved. 


SCHOOL OF CHEMISTRY, 


20, GREAT MARLBOROUGA STREET, 
LONDON, W. 
DirecteD sy ARTHUR VACHER, F.C.S. 


The Instruction is essentially practical; there are no Lectures. Each 
Student works independently. 

The Course of Stucy is arranged to qualify the Student as an Analyst 
and to enable him generally to apply the science to any branch of industry. 
But the Students are free to pursue their own particular “re t. 

The hours are from Ten to Four. On Saturdays the Laboratory is re- 
served for Lagies 

The Charge is Five Pounds per Month. This includes Instruction, 
Chemicals, Apparatus, &c. Occasional Students are received at the same 
rate, namely, Ten Shillings per Month for each Half-day in the Week. 
Schoolmasters requiring personal instruction pay Half-fees. 


ROYAL POLYTECHNICINSTITUTION, 
309, REGENT STREET, W. 

LABORATORY and CLASS ROOMS are now open or ANALYSES. 
Pupils and Class and Private Studies. Investigations connected with 
Patents Conducted. Classes are now forming in Chemistry, Physics, 
and Steam.—For Fees and Syllabus apply to the Professor of Chemis- 
try, Scientific Department, Royal Polytechnic Institution. 


ROYAL COUNCIL OF EDUCATION.— 
The Laboratory and Class-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING, The subjects of the above 
Examinations can be studied either Privately or in Classes. Fees 
moderate. Analyses and _ investigations anne nl to Prof. 
E. V. GARDNER, F.E.S., F.S.A., 44, Berners Street, W. 


Cranford, Middlesex, with an easy and agreeable driving distance ot 
Richmond, Kew, and London, 2} miles from Southall Station on 
-W.R., and 3 from Hounslow Station on S,W. A Family Resi- 
dence complete in all its arrangements, and as far as expenditure, skill, 
and care can render it, perfect for occupation. 


Messrs. EDWIN SMITH AND CO. are 
favoured with instructions from Warren De La Rue to Sell by Auction 
at the Mart, Tokenhouse Yard, E.C., on WEDNESDAY, August 6, 
at 2 o'clock (unless previously disposed of by private contract), the Free- 
hold of “The Observatory,” with its beautiful grounds, extensive 
water-heated greenhouses and forcing-houses, orchard and walled gar- 
den two acres in extent. The residence, embellished in the highest 
style of decorative art, contains spacious Entrance-hall, Dining-room, 
Serving-room, Library and Sal on, or Drawing-room, all of fine dimen- 
sions. Grand Oak Staircase conducting to an Ante-room and fourteen 
Bed, Drawing, and Bath-rooms. Complete Domestic Offices, Billiard- 
room, and Lavatory connected with the main building by a covered 
way ; Entrance-lodge, Stabling for 5 Horses, double Coach-house, cir- 
cular building 43 it. in diameter, Cow-house and all necessary outbuild- 
ings, &c ; in the house, som the stables, every modern improvement 
has been introduced, and all fittings are the best of their respective 
kinds. The Observatory for astronomical purposes, surmounted by a 
revolving dome 19 ft. 6in. in diameter, consists of a Transit-room and 
an Eqvatorial-room ; an appropriately arranged building for photogra- 
phy. Water abundant and pure, soil gravel, and the property thoroughly 
drained into the parish sewer. An additional Pleasure-grouna, 2} acres, 
may be rented as heretofore.—Particulars and Conditions of Sale of 
Messrs. Wilson, Bristows, and Carpmael, Solicitors, Copthail Buildings, 
Throgmorton Street, E.C. ; on the premises, at the Mart, of Messrs. 
Jacksonand Graham, 37 and 38, Oxford Street, and of the Auctioneers, 
302, Regent Street, W. 


ZOOLOGICAL SOCIETY’S LATEST 
PUBLICATIONS. 


“Pr dings of the Scientific Meetings of the Society for 1873.” Part 


TISLEY’S IMPROVED FORM OF 


OZONE GENERATOR, 


“ Which gives abundanee of Ozone and s not liable to be broken.”— 
Naroreg, June 12 and 19, 1873. 


AND ALL KINDS OF 


Electrical, Physical, & Chemical Apparatus 


MADE BY 
TISLEY AND SPILLER, 
172, BROMPTON ROAD, S.W., 
(Three minutes’ walk from South Kensington Museum). 


Agents for Hartnack’s Microscopes, etc., recommended by Prof. 
Rutherford, M.D., F.RS.E. 


I. containing the Papers read at the Scientific Meetings. With 24 Plates 
mostly coloured, 15s. ; with Plates uncoloured, 4s. 


“ Transactions of the Society.”—Vol. VIII. 


Vol. VIIL, Part.6. Price 26s. Containing-- 


Professor Owen, F.R.S.—On the Osteology of the Marsupialia. (Part 
IIl.) Modification of the Skeleton in the Species of Phascolomys. 
(With 8 Plates). 


Professor Owen, F.R.S.—On Dinornis (Part XVIII.): containing a De- 
scription of the Pelvis and Bones ofthe Leg of Dinornis gravis. (With 
4 Plates.) 


Professor Owen, F.R.S.—On Dinornis (Part XIX.): containing a De- 
scriptive Femur indicative of a new genus of a large Wingless Bird 
(Dinornis australis, Owen) from a post-tertiary deposit in Queensland 
Australia. (With 2 Plates.) 


These publications may be obtained ‘at the Society's Office, 11, Hanover 
Square, W. ; at Messrs. LONGMANS’, the Society's Publishers, Pater- 
noster Row, E.C.; or through any bookseller. 
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Just ready, in crown 8vo, cloth, price 3s. 6d. 


THE SPECTROSCOPE AND ITS APPLICATIONS 


| BY J. NORMAN LOCKYER, F.R,S, 
| WITH A COLOURED PLATE AND NUMEROU§ WOOQDCUTS. 


Sf Being VOLUME ONE of * NATURE SERIES," a Series of Popular Scientific Works now in course of 
pu cation. 


MACMILLAN & London. 


RECENT PUBLICATIONS. 


PROFESSOR HUXLEY’S CRITIQUES and ADDRESSES. 8vo, ros. 6d. 


ConTENTS :—Administrative Nihilism. The School Boards: what They Can Do and what They May Do. On Medical Edu. 
; . cation. Yeast. On the Formation of Coal. On Coral and Coral Reefs. On the Methods and Results of Ethnology. On some 
; Fixed Points in British Ethnology. Palzontology and the Doctrine of Evolution. Biogenesis and Abiogenesis. Mr. Darwin's 
p Critics. The Genealogy of Animals, Bishop Berkeley and the Metaphysics of Sensation. 


(By the same Author—LAY SERMONS, ADDRESSES, AND REVIEWS. New andCheaper Edition. Crown 8vo, 7s, 64, 
THE LIFE and LETTERS of JAMES DAVID FORBES, F.R.S., late Principal of the 
United College in the University of St. Andrews. By J. CAMPBELL SHAIRP, LL.D., Principal of the United Colleg 


in the University of St. Andrews, PROFESSOR TAIT, University of Edinburgh, and A. ADAMS-REILLY, F.R.G.S, 
With Portraits, Map, and Illustrations, 8vo, 16s. 


** Not only a biography which all should read, but a scientific treatise without which the shelves of no physicist’s library can 

be deemed complete.” —Standard, 

THE MYSTERY of MATTER, and OTHER ESSAYS. By the Rev. J. A. Picton, 
Crown 8vo, 10s. 6d. 
CoNTENTs :—The Mystery of Matter. The Philosophy of Ignorance. The Antithesis ot Faith and Sight. The Essential 
Nature of Religion. Christian Pantheism. 

CALIBAN: THE MISSING LINK. By Daniel Wilson, LL.D., Professor of History 
and English Literature in University College, Toronto. 8vo, 10s. 6d. 

OLD-FASHIONED ETHICS, and COMMON-SENSE METAPHYSICS, with some of 
their Applications. By W. T. THORNTON, Author of ‘‘A Treatise on Labour.” 8vo, 10s. 6d. 
ConTENTs :—I, Ante-Utilitarianism. II. History’s Scientific Pretensions. III. David Hume as a Metaphysician. IV. 

Huxleyism. V. Recent Phases of Scientific Atheism. VI. Limits of Demonstrable Theism. 

THE SCIENTIFIC BASES OF FAITH. By J. J. Murphy, Author of ‘‘ Habit and 
Intelligence.” 8vo, 145. 

THE ROMANCE OF ASTRONOMY. By. R. Kalley Miller, M.A., Fellow of St. Peter's 
College, Cambridge. Crown 8vo, 35. 6d. ‘ 


MACMILLAN & CO., London. 


WORKS BY SIR SAMUEL BAKER, F.R.GS. 


THE NILE TRIBUTARIES of ABYSSINIA and the SWORD HUNTERS of the 

HAMRAN ARABS. Fourth and cheaper Edition, with numerous Illustrations and Maps. Crown 8vo, 6s. 

The Zimes says :—“ It solves finally a geographical riddle which hitherto had been extremely perplexing, and it adds much 
to our information respecting Egyptian Abyssinia and the different races that spread over it. It contains, moreover, some notable 
instances of English daring and enterprising skill ; it abounds in animated tales of exploits dear to the heart of the British sports- 
man ; and it will attract even the least studious reader, as the author tells a story well, and can describe nature with uncommon 
power.” 

THE ALBERT N’YANZA GREAT BASIN of the NILE, and EXPLORATION of the 

NILE SOURCES. Third and cheaper edition, with numerous Illustrations and Maps. Crown 8vo, 6s. 

‘*The author, while he equals other African explorers in judgment and daring, far exceeds them in literary capacity. He has 
proluced two volumes which can be read straight through with ease and pleasure.” —Guardian. 


‘*Charmingly written, full—as might be expected—-of incident, and free from that wearisome reiteration of useless facts which 
is the drawback to almost all books of African travel.” —Spect.tor. 


MACMILLAN AND CO., London. 
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MACMILLAN & CO/S SCIENCE PRIMERS 
FOR ELEMENTARY SCHOOLS. 


Under the joint Editorship of PROFESSORS HUXLEY, ROSCOE, AND BALFOUR STEWART. 


“4 method admirably suited to attract the interest and attention of young scholars. 


They are wonderfully clear and lucid in their 


instructions, simple in style, and admirable in plan.” EDUCATIONAL TIMES. 


NEU VOLUME FUST PUBLISHED. 


PRIMER OF PHYSICAL GEOGRAPHY. 


By Archibald Geikie, LL.D., F.R.S., 


Murchison-Professor of Geology and Mineralogy in the University of Edinburgh. With numerous Illustrations, 18mo, cloth, 1s. 


PRIMERS ALREADY PUBLISHED. 


PRIMER OF CHEMISTRY. By H. E. 
ROSCOE, F.R.S., Professor of Chemistry in Owens College, Manches- 
ter. Second Edition. 18mo, cloth, rs. 


PRIMER OF PHYSICS. By BALFOUR 
STEWART, F.R.S., Professor of Natural Philosophy in Owens Col- 
lege, Manchester. Second Edition. 18mo, cloth, 1s. 


PRIMERS IN PREPARATION, 


INTRODUCTORY. By Professor Huxley, 
PRIMER OF GEOLOGY. By Professor 
GEIKIE, F.R.S. 


PRIMER OF BOTANY. By Dr. Hooker, 
C.B., F.R.S. 

PRIMER OF ASTRONOMY. By J. N. 
LOCKYER, F.R.S. 


= 


MACMILLAN AND 


SCIENTIFIC 


CLASS BOOKS, 


NEW VOLUME $FUST PUBLISHED. 


LESSONS IN ELEMENTARY ANATOMY. 


turer in Comparative Anatomy at St. Mary’s Hospital. With upwards of 400 Illustrations. 


By St. George Mivart, F.R.S., Lec- 
18mo, 6s, 6d. [This day. 


VOLUMES ALREADY PUBLISHED. 


POPULAR ASTRONOMY.—With Illus- 
trations. By Sir G. B. AIRY, K.C.B., Astronomer Royal. New 
Edition. 18mo, 4s. 6d. 

The speciality of this work is the direct reference of every step to the 
seeewaety, and the full description of the methods and instruments of 
rvation. 


ELEMENTARY LESSONS in ASTRO- 
NOMY.—By J. NORMAN LOCKYER, F.R.S., with Coloured 
Diagram of the Spectra of the Sun, Stars, and Nebulz, and numerous 
Illustrations. New Edition. 18mo, 5s. 6d. 


“The book is full, clear, and sound.” —A theneum., 
QUESTIONS on the SAME. 1s. 6d. 


LESSONS in ELEMENTARY BOTANY. 
—With numerous Illustrations. By Professor OLIVER, F.R.S., F.L.S. 
New Edition. 18mo, 4s. 6d. 

*€We know of no work so well suited to direct the botanical pupil’s eflort 
as that of Professor Oliver."—Natural History Review. 


LESSONS in ELEMENTARY CHEMIS- 
TRY, INORGANIC and ORGANIC.—By Professor ROSCOE. 
With numerous Illustrations, and Chromo-Lithographs of the Solar 
Spectra New Edition. 18mo, 4s. 6d. 


small, comnact, carefully elaborated, and well-arranged manual.”— 
Spectator. 


ELEMENTARY LESSONS in LOGIC 
DEDUCTIVE and INDUCTIVE.—By Professor JEVONS. Withco- 
ious Questions and Examples, and a Vocabulary of Logical Terms. 

ew Edition. 18mo, 3s. 6d. 


LESSONS in ELEMENTARY PHYSI- 
OLOGY.—With Numerous Illustrations, Bv Professor HUXLEY, 
F.R.S. New Edition. 18mo, 4s. 6d. 

** Asmall book ; but pure gold ae we There is not a waste sentence 
or a superfluous word, and yet it is all clear as daylight.”—Guardian. 
QUESTIONS on the SAME, rs. 62. 
BEGIN- 


POLITICAL ECONOMY for 
NERS.—By MILLICENT GARRETT FAWCETT. With Ques- 
tions. New Edition. 18mo, as. 6d. 


LESSONS in ELEMENTARY PHYSICS. 
—By BALFOUR STEWART, F.R.S, Professor of Natural Philosophy 
in Owens College, Manchester. With Coloured Diagram and numerous 
Illustrations. New Edition. 18mo, 4. fd. 

“The beau ideal of a scientific class-book, clear, accurate, and thorough.” 

—Educational Times. 


OWENS COLLEGE JUNIOR COURSE 
OF PRACTICAL CHEMISTRY. By F. JONES, Chemical Master 
in the Grammar School, Manchester. With Preface by Prof. Roscor, 
F.R.S. New Edition, 18mo, 2s. 6d. 

ELEMENTARY LESSONS IN PHY- 


SICAL GEOGRAPHY. By Professor GEIKIE, F.R.S. 
(Preparing. 


OTHER VOLUMES OF THE SI!RIES IN PREPARATION, 


MACMILLAN & CO. London. 
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Published Monthly. 


Price One Shilling. 


ART 


PICTORIAL AND INDUSTRIAL: A REVIEw. 


WITH CHOICE EXAMPLES 


FROM VARIOUS SOURCES, 


REPRODUCED BY THE HELIOTYPE AND OTHER PERMANENT PROCESSES.’ 
Edited by JOHN FORBES-ROBERTSON. 
“ARS ARTIS CAUSA, ITAQUE HOMINIS.” 


CONTENTS FOR AuGUST—Our Illustrations :—1. Foley’s Equestrian Statue of General Outram; 2. Henri 
Bource’s “Evening on the Beach ;” 3. Brulloff’s “Rest in the Harvest Field.” The Royal Academy Exhibition, 


Art Notes and Gossip. Reviews. 


London: SAMPSON LOW, MARSTON, LOW, & SEARLE, 188, Fleet Street, E.C. 


In the Press. ; 
THE ELEMENTS OF EMBRYOLOGY. 


By MICHAEL FOSTER, M.A., F.RS., 
Przlector in Physiology at Trinity College, Cambridge ; and 
¥F. M. BALFOUR, Scholar of Trinity College, Cambridge. 


MACMILLAN & CO., London. 


THE ONLY CHEAP FARMERS’ NEWSPAPER, 
THE CHAMBER OF 
AGRICULTURE JOURNAL 


AND FARMERS’ CHRONICLE, 


Edited by Joun ALGeRnon CLarkg, Secretary to the Central Chamber of 
Agriculture, 
Devotes specialattention to the discussions and proceedings of the Cham- 
bers of Agriculture of Great Britain (which now number upwards of 
18,000 members), besides giving a papers on practical farming, 
and a mass of intelligence of particular value to the agriculturist. 

The London Corn, Seed, Hop, Cattle, and other Markets ef Monday 
are specialiy reported in this Journal, which is despatched the same 
evening so as to insure delivery to country subscribers by the first post 
on Tuesday morning. Price 3 :., or prepaid, 15s. a year post free. 


Published by W. PICKERING, 21, Arundel Street, Strand, W.C. 


“THE GARDEN,” 
A Weekly Illustrated Journal Devoted Solely to Horticulture in all ite 
ches. 


THE GARDEN ts conducted by Wittiam Rosinson, F.L.S., Authoro 
** Hardy Flowers,” ‘‘ Alpine Flowers for English Gardens,” ‘‘ The Parks, 
Promenades, and Gardens of Paris,” &c.:; and the best Writers in every de- 
partment of Gardening are contributors to its pages. 

The following are some of the subjects regularly treated of in its pages :— 

The Flower Garden. Hardy Flowers. 
Landscape Gardening. Town Gardens. 


The Fruit Garden. The Conse 'e 

Garden Structures. Public Gardens. 

Room and Window Gardens. The Greenhouse and Stove. 
Notes and Questions. The Household. 

Market Gardening. The Wild Garden. 

Trees and Shrubs. The Kitchen Garden. 


Tue GARDEN may be obtained through all Newsagents and atthe Railway 

, at 4d. per copy. It may also be had direct from the Office at 5s. 

for a Quarter, gs. 9d. for a oo and 19s. 6d. for a Year, payable in ad- 
vance, and in Monthly Parts. Specimen Copies (post-free), ba 


37, Southampton Street, Covent Garden, W C. 


RUPTURES.—BY ROYAL LETTERS PATENT. 


WHITE’S MOC-MAIN LEVER TRUSS 

; is allowed by upwards of 500 Medical Men to be the most effec- 

, tive invention in the curative treatment of Hernia. The useof 
a steel spring, so often hurtful in its effects, is here avoided ; a 
soft bandage being worn round the body, while the requisite 
resisting power is supplied by the MOC MAIN PAD and 
PATENT LEVER, hitting with so much ease and closeness 
that it cannot be detected, and may be worn a sleep. A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the manufacturer, 


JOHN WHITE, 228, Piccadilly. 
i +» 215., 268. 6d., and 318. 6d. 
Umbilical 425 and 52s. 6d. 
ELASTIC STOCKINGS, KNEE-CAPS, 
&c., for Varicose Veins and all of Swelling of 
Pics 6d., 75. ‘and 16s. each. 


free. 
JOHN WHITE, Manutacturer, 228, Piccadilly, London. 


MOUNTAINEERING IN THE GREAT 


ATLAS, 
By JOHN BALL, F.R.S., 
Appears in the August Number of the Affine Yournal. 


MR. PROCTOR’S NEW WORK ON THE MOON. 


In One Volume, crown 8vo, cloth, with 22 Lithographic Plates, Charts, and 
Diagrams, 1 Wood Engraving, and 3 Lunar Photographs by Rutherfurd, 
of New York, price rss. 


THE MOON;; her Motions, Aspect, Sce- 
nery, and Physical Condition By RICHARD A. PROCTOR, B.A. 
Cantab. Hon. Sec. R.A.S. Author of “‘Other Worlds than Ours,” 
“ Saturn and its System,” ‘“‘ The Orbs Around Us,” &c. 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


Second Edition, crown 8vo, 3s. 
The CHILDHOOD of the WORLD: a 


Simple Account of Man in Early Times. By Epwarp Ctopp, 
F.R.A S. 


_ ** This genial little volume is a child’s book as to shortness, cheapness, and 
simplicity of style, though the author reasonably hopes that older people will 
use it as a source of infomation not popularly accessible elsewhere as to the 
life of Primitive Man and its relation to our own. .. . This book, if the 
time has come for the public to take to it, will have a certain effect in the 
world. It is not a mere compilation from the authors mentioned in the 
preface, but takes its own ground and stands by itself and for itself. Mr. 
Clodd has th ught out his philosophy of life, and used his best skill to 
bring it into the range of a child’s view."—E. B. Tytor, F.R.S., in 
NaTvre. 

**T read your little book with great pleasure. I have no doubt it will do 
g7od, and hope you wi'l continue your work. Nothing spoils our temper so 
much as having to unlearo in youth, manhood, and even old age, so many 
things which we were taught as children. A bock like yours will prepare a 
far better soil in the child’s mind, and I was delighted to have it to read to 
my childrea,”—Letter trom Professor Max MuLuEr to the Author. 


MACMILLAN & CO., London. 


1, 4to, 38. 6d., Page 3 
RELIQUIZ® AQUITANICZA, being Con- 


tributions to the Archzology and Palzontol of Périgord and the 

adjoining Provinces of Southern France, by EDOUARD LARTET 

yd CHRISTY. Editea by T. Ruvert Jones, F.R.S., 
-G.S., &e. 


To be completed in about 15 Parts (price 3s. 6d. each). 


WILLIAMS AND NORGATE. 14. Henrietta Street, Covent Garden, 
London ; and 20, South Frederick Street, Edinburgh. 


HCLLOWAY’S OINTMENT and PILLS. 


—Biliousnes and Dyspepsia.—There is no organ in the human body 
more liable to derangement than the liver ; food, fatigue, climate, and 
anxiety, all disorder its action and render its secretion, the bile, more 
or less depraved, superabundant, or scanty. The first symptoms should 
receive attention. A pain in the side, or on the top of the shoulder, a 
harsh cough and difficulty of breathing, restlessness at night, a arming 
dreams, dry mouth, furred tongue, with morning squeami-hness, are 
signs of liver disease, which are removed without delay by friction with 
Holloway’s inestimable Oi:.tment over the pit of the stomach and right 
side. The Pills should be taken without delay. Peer and pauper will 
alike be cured. 


Sons YLOR, Bread Street Hill, in the of London, 
ty Cham, Street, New York.— HuRSDAY, July 31, 1873. 


and published by Macmutam & Co. 
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“* To the solid ground 
Ot Nature trusts the mind which builds tor aye”’—WorRDSWORTH 


No. 197, VOL. 8] 


THURSDAY, AUGUST 7, 1873 


Registered as a Newspaper at the General Post Office. [All Rights are Reserved. 
BRITISH ASSOCIATION FOR THE} OPEN SCHOLARSHIPS WITHOUT 
ADVANCEMENT of SCIENCE, EXAMINATION, 


23, Albematle-street, London, W. 


The NEXT ANNUAL GENERAL MEETING will be held at 
BRADFORD, commencing on Wednesday, September 17. 


President Designate, 
Professor A. W. WILLIAMSON, Ph.D., F.R.S., F.C.S., 


in the place of J. P: JOULE, D.C.L., LL.D., F.R.S., who has resigned 
the Presidency in consequence of ill health. 


NOTICE to CONTRIBUTORS of MEMOIRS.—Authors are re- 
minded that, urider an arrangement dating from 1871, the acceptance of 
Memoirs, and the days on which they are to be read, are now, as far as 

iblé, determined by Organising Committees for the several Sections 

fore the beginning of the Meeting. It has therefore become necessary, 
in order to give an opportunity to the Committees of doing justice to the 
several communications, that each Author should prepare an Abstract of his 
Memoir, of a length suitable for insertion i the published Tiansactions of 
the Association, and that he should send it, together with the original 
Memoir, by book-post, on or before September 1, addressed thus—‘‘ General 
Secretaries, British Association, 22, Albemarle-street, London, W. For 

ION 22.0000 ” If it should be inconvenient to the Author that his Paper 
should be read on any particular day, he is requested to send information 
thereof to the Secretaries in a separate note. 

Information about local arrangements may be ob 

Local Secretaries, Bradford. 


G. GRIFFITH, M.A., Assistant General Secretary, Harrow. 


d by lication to 


SCHOOL OF CHEMISTRY, 


20, GREAT MARLBOROUGH STREET, 
LONDON, W. 
Directed sy ARTHUR VACHER, F.C.S. 


The Instruction is essentially practical; there are no Lectures. Each 
Student works independently. 

Course of Study is arranged to qualify the Student as an Analyst 
and to enable him gencrally to apply the science to any branch of industry. 
But the Students are free to pursue their own particular —. 

The hours are from Ten to Four. On Saturdays the Laboratory is re- 
served for Ladies. 

The Charge is Five Pounds per Month. This includes Instruction, 
Chemicals, Apparatus, &c. Occasional Students are received at the same 
rate, namely, Ten Shillings per Month for each Half-day in the Week. 

oolmasters requiring personal instruction pay Half-fees. 


ROYAL POLYTECHNIC INSTITUTION, 
309, REGENT STREET, W. 
LABORATORY and CLASS ROOMS are now open or ANALYSES. 
Pupils and Class and Private Studies. Investigations connected with 
. Patents Conducted. Classes are ‘now forming in Chemistry, Physics, 
and Steam.—For Fees and Syllabus apply to the Professor of Chemis- 
try, Scientific Department, Reyal Polytechnic Institution. 


The Hibbert Trustees are prepared to grant, at their Meeting in Decem- 
ber_next, One or more Scholarships of £200 perannum eaeh, for two years; 
to Graduates of any University in Great Britain and Ireland, between the 
ages of twenty-one and twenty-eight, to enable them to study Theology and 
Mental and Moral Philosophy at Universities in Germany, Holland, or 
Switzerland (or elsewhere), subject to the approval of the Trustees. 

Full particulars may be obtained of the Rovers, to whom applications 
for Scholarships must be forwarded before October 1, 1873. 


A. H. PAGET, Secretary. 
University Hall, Gordon Square, W.C. 


ROYAL COUNCIL OF EDUCATION.— 
The Laboratory and Class-rooms of Berhers College are open for 
Pupils EVERY DAY and EVENING. The subjects of the above 
Examinations can be studied either Privately or in Classes. Fees 
moderate. Analyses and investigations to Prof. 
E. V. GARDNER, F.E.S., F.S.A., 44, Berners Street, 


A GENTLEMAN, having completed Syste- 


matic Courses of Study under Professors Percy, Smyth, Goodeve, 
Frankland, Valentine, Huxley. Guthrie, and Edgar, having taken the 
Double Associateship of the Royal School of Mines, also being expe- 
rienced in Laboratory Teaching and Science Lecturing, wishes to meet 
with an Engagement in connection with a College or Science Schools.— 
Addtess—Hermes, t39, Fulham Road, South Kensington, London. 


PEVERIL OF THE PEAK. Price 6d. 
A HANDBOOK TO CASTLETON AND 
NEIGHBOURHOOD, Antiquities, Geology, Natural Features, &c. 
Buxton: J. C. BATES. Castleton: J. TYM. 


DRAPER’S INK (DICHROIC). 


THE NEW BLACK INK 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becomes a pleasure when this Ink is tised. It has been ad 
by the principal Banks, Public Cin, s -¥ Railway Companies throughout 
re 


It writes almost instantly Full Black. | Flows easily from the Pen. | 
Does not corrode Steel Pens. Blotting-paper may be applied at the 
Is aay to use, and not liable to moment ef writing. 

ot. 


70 BE HAD OF ALL STATIONERS. 


BEWLEY AND DRAPER, DUBLIN 
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CHANGE OF PUBLISHERS. 
On the 1st of every Month, pp. 32, 8vo, with at least One Plate 


THE JOURNAL OF BOTANY, 
BRITISH AND FOREIGN, 
Edited by Hanry Trimen, M.B, F.L.S., British Museum, assisted by 
J. G. Baxer, F.L.S., Royal Herbarium, Kew. 

©.hscriptions for 1873 (12s. post free in the United Kingdom) payalile n 
advance the publishers, Messrs. Ranken and ouse, St. 
Mary-le-Strana, ..~don, W.C., of whom may be gbtained the volume for 
1872 (price 16s. 6d. boun' ‘n cloth) ; also covers for the volume (price 4.), 
and back numbers. 


PRICE EIGHTEENPENCE. 


THE PRACTITIONER: 
A Monthly Journal of 
THERAPEUTICS. 

Edited by FRANCIS E. ANSTIE, M.D., F.R.C.P., Senior Assistant 
Physician to Westminster Hospital, and Lecturer on Materia Medica in 
Westminster Hospital School. 

Ne. LXI. for AUGUST, 1873, Contains— 

Original Communications :— . 
W. M.D.—‘* The Value of sodic Bromide asa Nervous 
Sedative.” 


Soom, M.D.—“ Writers’ Cramp:” its Pathology and Treatment. 
art 
Douctas Morton, M.D.—“ Migraine from Injury to the Head.” 
Dr. Arnsti£.—* Slight Poisoning from the Medicinal Use of Phosphorus.” 
M. te Dr, Leupet.—*‘‘ The Eaux-Bonnes and Pulmonary Phthisis ” 
Reviews, Clinic of the Month, Extracts from British and Foreign Jour- 
nals, Notes and Queries, Bibliography. 


DeraRTMENT oF Pustic Heattu.—The Medical Officer of Health: 
his Statutory Duties.—Digest of the Sanitary Statutes.—The Cholera.—The 
Relation between Enteric and Scariet Fevers. 


MACMILLAN & CO., 29 & 30, Bedford Street, Covent Garden, London. 


HOLLOWAY’S PILLS.—No_ Excuse.— 


When thousands voluntarily assert that this medicine has freed them 
from formidable diseases, which had ruined health and threatened life, 
there can be no excuse for sufferers who refuse to try it. Holloway’s 
Pills are peculiarly adapted for remedying all irregularities in the func- 
tions of the brain, lungs, heart, stomach, liver, kidneys, and bowels. 
These Pills exert a strengthening effect on theanimal fibre, sharpen the 
appetite, improve digestion, invigorate the nerves, regulate the action 
of the liver, lungs, and heart, and beget good spirits. When an on- 
slaught of a dreadful epidemic, whose ravages are confined to no 
people and no class, threatens, this antidote should be handy: the risk 
is great, the remedy certain. 


RUPTURES.—BY ROYAL LETTERS PATENT. 
WHITE’S MOC-MAIN LEVER TRUSS 


+ is allowed by upwards of 500 Medical Men to be the most effec- 
: tive invention in the curative treatment of Hernia. The useof 

a steel spring, so often hurtful in its effects, is here avoided; a 
\\ soft bandage being worn round the body, while the requisite 
) resisting power is = by the MOC-MAIN PAD and 
PATENT LEVER, fitting with so much ease and’ closeness 
that it cannot be detected, and may be worn during sleep, A 
descriptive circular may be had, and the Truss (which cannot 
fail to ey brndey ong by post, on the circumference of the body, 


TRADE 


2 inches below the hips, being sent to the manufacturer, 
JOHN WHITE, 228, Piccadilly, 
Price ofa single Truss, 16s., 215., 26s. 6d., and 315. 6d. 
» Double ,, 31s 6d., 42s., and 52s. 6d. \Post-tre 
mbilical 42s. and 525. 64, 
ELASTIC STOCKINGS, KNEE-CAPS, 


&c., for Varicose Veins and all cases of Weakness, and Swelling of the legs, 


Sprains, &c, 4 bey are porous, light in texture, and inexpensive, and drawn 
on over an ordinary st g. Price 4s. 6d., 75. 6d., 10s., and 16s. each. 
Postage free. 


JOHN WHITE, Manutacturer, 228, Piccadilly, Londop. 


CARACAS 


, with delicate flavour 
yet been offered to 


and fine aroma, it certainly 


“As a delicious, refreshing, and nourishing eee 
surpasses anything 
the public.”—London Mirror. 


THE ZOOLOGIST. 


A MONTHLY JOURNAL OF NATURAL HISTORY, 


Conducted by Epwarp Newman, F.L.S. F.Z.S. &c. 


The Zoologist was established in 4843 to record and preserve observations 

ilar to those treated in White’s Natural History of Sel. 

e,” and the success which has attended it is sufficient proof that its plan 

is acceptable to “‘ out-of-door naturalists 3” those who delight in observing 

the manners, habits, the private lives, the migrations, movements, nests, 

young and food of animals. It contains original papers and records of facts 

relating to Quadrupeds, Birds, Reptiles, Fishes, and Insects, together with 

notices af recent works on every branch of Natural History. ‘The editor 
has beep assisted by more than two hundred of our very best zoologists. 


Published on the First of every Month, 
PRICE ONE SHILLING. 


NEWMAN'S ENTOMOLOGIST: 


A MONTHLY ILLUSTRATED JOURNAL OF BRITISH INSECTs, 
Conducted by Epwarp Newman, F.L.S. F.Z.S. &c., 
Late President of the Entomological Society. 


The objects of the Extomologist are to give every information about In. 
sects ; more especially to work out the history of those which attack Fruit 
and Forest Trees, Vegetables, Root and Seed Crops, Greenhouse and Gar. 
den Plants, with a view to suggesting remedies. Notes, Observations, and 
Queries on every branch of the Science are solicited. To preserve a con- 
tinuous record of the occurrence of rarities, Te — collections by 
offering a ready medium for the exchange of specimeds. 


Published on the First of every Month. 
PRICE SIXPENCE. 
SIMPKIN, MARSHALL, and Co , Stationers’ Hall Court. 


*,* Subscriptions for one year, post free, Six Shillings, payable in advance 
to Edward Newman, 9, De i Street B hi psgate, E. Prepayment by 
the year effectually removes the possibility of irregular delivery by provm- 
cial booksellers. 


“THE GARDEN,” 
A Weekly Illustrated Journal Devoted Solely to Horticulture in all its 
branches. 


THE GARDEN is conducted by Witt1am Rostnson, F.L.S., Authoro 
‘‘ Hardy Flowers,” “‘ Alpine Flowers for English Gardens,” ‘‘ The Parks, 
Promenades, and Gardens of Paris,” &c.; and the best Writers in every de 
partment of Gardening are contributors to its pages. 
The following are some of the subjects regularly treated of in its pages :— 
The Flower Garden. Hardy Flowers. 
Landscape Gardening. Town Gardens. 
The Fruit Garden. The Conservatory. 
Garden Structures. Public Gardens. 


Room and Window Gardens. The Greenhouse and Stove. 
Notes and Questions. The Household. 

Market Gardening. The Wild Garden. 

Trees and Shrubs. The Kitchen Garden. 


Tue GARDEN may be obtained through all Newsagents and atthe Railway 
Bookstalls, at 4¢@. per copy. It may also be had direct from the Office at 5s. 
for a Quarter, 9s. 9@. for a Half-year, and 19s. 6d. for a Year, payable in ad- 
vance, and in Monthly Parts. Specimen ies (post-free), 43 


37, Southampton Street, Covent Garden, W C. 


FLETCHER’S NEW UNIVERSAL 
FURNACE (GAS), 


For Muffles, Crucibles, Ladles, and general purposes; requiring neither 
blast nor attention, and working at any required temperature with certainty. 
Small sizes for Laboratory work. Large sizes for brass and iron castings, 
reducing photo. waste, photo. enamelling, assaying, and all purposes where 
exact results are required without constant attention. More than fifteen 
vo of these furnaces are now in use. Drawings and description free 
post. 


THOS. FLETCHER, #,C.S., Bold Strect and Suez Street, Warrington, 
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MACMILLAN & PUBLICATIONS. 


This day, in Crown 8vo, price 3s. 6d, 


The SPECTROSCOPE and its APPLICATIONS. By J. Norman Lockyer, F-.R.S. 
With Coloured Plate and numerous Woodcuts. Being Vol. I. of ‘‘ NATURE SERIES,” a Series of Popular Scientific 
Works now in course of Publication. 


THE DEPTHS OF THE SEA: an Account of the General Results of the Dredging 
Cruises of H.M.S. Porcupine and Lightning during the Summers of 1868, 1869, and 1870, under the Scientific Direction of Dr. 
Carpenter, F.R.S., J. Gwyn Jeffreys, F.R.S., and Dr. Wyville Thomson, F.R.S. By Dr. WY VILLE THOMSON, F.R.S., 
Director of the Scientific Staff of the Challenger Expedition. In 8vo, cloth, extra gilt, with nearly 100 Illustrations and 8 
Coloured Maps and Plans, price 315. 6a: 


‘Nothing can be more complete than the account of the scientific results of these voyages, which are fully illustrated by 
woodcuts of the strange forms of life brought from the dark depths of the ocean, by charts of soundings, and elaborate tables ot 
deep-sea temperature.” —Daily News. 

‘* Looking at the engravings, it is not too much to say that no such illustrations of the peculiarly delicate and complicated 
forms of lower animal life have yet appeared.” — 7imes. 


The FORCES of NATURE. A Popular Introduction to the Study of Physical 
Phenomena. By AMEDEE GUILLEMIN. Translated from the French by Mrs. NORMAN LOCKYER, and Edited, 
with Additions and Notes, by J. NORMAN LOCKYER, F.R.S. Illustrated by 11 Coloured Plates and 455 Woodcuts. 

- Second Edition. Royal 8vo, Cloth extra, 315. 6d. 

“Translator and editor have done justice to their trust. The text has all the force and flow of original writing, combining 
faithfulness to the author’s meaning with purity and independence in regard to idiom ; while the technical precision and accuracy 
pervading the work throughout speak of the watchful editorial supervision which has been given to every scientific detail. 
Altogether, the work may be said to have no parallel, either in point of fulness or attraction, as a popular manual of physical 
science.” —Saturday Review. 


Third Edition of PROFESSOR ROSCOE’S LECTURES on the SPECTRUM 
ANALYSIS. Revised throughout, with Appendices, Engravings, Maps, and Chromo-Lithographs of the Spectra of the. 
Chemical Elements and Heavenly Bodies. Medium 8vo, Cloth extra, 215, 


THE LIFE and LETTERS of JAMES DAVID FORBES, F.R.S., late Principal of the 
United College in the University of St. Andrews. By J. CAMPBELL SHAIRP, LL.D., Principal of the United College 
in the University of St. Andrews, PROFESSOR TAIT, University of Edinburgh, and A. ADAMS-REILLY, F.R.G.S. 
With Portraits, Map, and Illustrations, 8vo, 16s, 
** Not only a biography which all should read, but a scientific treatise vithout which the shelves of no physicist’s library can 

be deemed complete.” —Standard. 


PROFESSOR HUXLEY’S CRITIQUES and ADDRESSES. §8vo, tos. 6d. 


ConTENTS :—Administrative Nihilism. The School Boards: what They Can Do and what They MayDo. On Medical Edus 
cation. Yeast. On the Formation of Coal. On Coral and Coral Reefs. On the Methods and Results of Ethnology. On some 
Fixed Points in British Ethnology. Palzontology and the Doctrine of Evolution. Biogenesis and Abiogenesis, Mr. Darwin’s 
Critics. The Genealogy of Animals, Bishop Berkeley and the Metaphysics of Sensation. 


(By the same Author—LAY SERMONS, ADDRESSES, AND REVIEWS. New and Cheaper Edition. Crown 8vo, 7s. 6d. 


The CONFLICT of STUDIES; and other Essays on Subjects connected with 
EDUCATION. By ISAAC TODHUNTER, M.A., F.R.S., late Fellow and Principal Mathematical Lecturer of 
St. John’s College, Cambridge. 8vo, 105. 6d. 

ConTENTs —The Conflict of Studies—Competitive Examinations—Private Study of Mathematics—Academical Reform— 

Elementary Geometry—The Mathematical Tripos, 


THE CHILDHOOD OF THE WORLD. A Simple Account of Man in Early Times. 

By EDWARD CLODD, F.R.A.S. Second Edition. Crown 8vo, 3s. 

Prof. Max Miiller, in a letter to the Author, says :—‘‘I read your book with great pleasure. Ihave no doubt it will do 
good, and I hope you will continue your work. Nothing spoils our temper so much as having to unlearn in youth, manhood, 
and even old age, so many things which we were taught as children. A book like yours will prepare a far better soil in the child’s 
mind, and I was delighted to have it to read to my children,” 


THE BEGINNINGS of LIFE: Being some Account of the Nature, Modes of Origin, 
and Transformations of Lower Organisms, By H. CHARLTON BASTIAN, M.D., F.R.S. With upwards of 100 Illus- 
trations. 2 vols, crown 8vo, 28s. 


ON the GENESIS of SPECIES. By St. George Mivart, F.R.S. Second Edition, to 
 snge Notes have been added in reference and reply to Darwin’s ‘‘ Descent of Man.” With numerous Illustrations, Crown 
VO, 95. 
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E. DENT & CO., 61, Strand, & 34, Royal Exchange. 


(FACTORY, SAVOY ST.), LONDON. 


MANUFACTURERS OF CHRONOMETERS, WATCHES, ASTRONOMICAL AND 
TURRET CLOCKS (with or without Galvanic Contact Apparatus), COMPASSES, &c., 
TO HER MAJESTY AND H.R.H. THE PRINCE OF WALES, AND H.I.M. THE EMPEROR OF RUSSIA, 


MAKERS of the GREAT CLOCK of the HOUSES of PARLIAMENT. 
MAKERS of the NEW STANDARD CLOCK of the ROYAL OBSERVATORY, Greenwich. 
Catalogues or Estimates on Application. 


TISLEY’S IMPROVED FORM OF 


OZONE GENERATOR, 


“ Which gives abundanee of Ozone and is not liable to be broken.”— 
Natorg, June 12 and 19, 1873. 
AND ALL KINDS OF 


Electrical, Physical, & Chemical Apparatus 
MADE BY 
TISLEY AND SPILLER, 
172, BROMPTON ROAD, S.W., 

(Three minutes’ walk from South Kensington Museum). 
Agents for Hartnack’s Microscopes, etc., recommended by Prof. 
Rutherford, M.D., F.R.S.E. 

THE BREWERS’ GUARDIAN: 
Review or THE MALT AND AND WINE AND Spirit TRADES 
The Official Organ of the Country Brewers’ Society. 

(Founded 1822.) 


“*TheBrewers Guardian” is published on the Evenings of every alternate 
is > journal d = brewing i 

Su ption, 16s. 6d. per annum, post free, dating from any quarter-day 
Single Copies, rs. each. Registered for Transmission ymin 4 


Offices—s, Bond Court, Walbrook, London E.C. 


THE 
JOURNAL OF APPLIED CHEMISTRY. 


A MONTHLY PUBLICATION OF 16 PAGES QUARTO, 


D d to Chemistry as pies to Arts and Manufactures, Agriculture» 
etallurgy, &c. &c. 


At Two Dollars and Twenty-five Cents per annum, or One Dollar and 
Sevemny-Gve Cents paid strictly in advance, including postage to United 


om. 

Each number contains Original Articles on General Chemistry applied to 
Arts and Manufactures ; Matter on Particular Fabrications, as Petroleum, 
Soaps, Tanning, Dyeing, and numerous others. i 

_A suitable space is also devoted to Practical Recipes and interesting Scien- 


Facts. 

Full and carefully-prepared Market Reviews and Prices Current of Drugs 
and Chemicals of every description are given in each number for New 
York, Boston, and Philadelphia, with Tables of Imports. 

EIGHTH VOLUME, commenced with January number. 
DEXTER & CO., PUBLISHERS, 

Spruce Street, New York ; 48, Hanover Street, Boston; and 149, South 

4th Street, Philadelphia, Pa., U.S.A. “ 


THE ONLY CHEAP FARMERS’ NEWSPAPER. 
THE CHAMBER OF 


AGRICULTURE JOURNAL 


AND FARMERS’ CHRONICLE, 
Edited by Joun Atcrrnon Crarxe, Secretary to the Central Chamber of 
Agriculture, 


Devotes specialattention tothe and of the Cham- 
bers of Agriculture of Britain (which now number upwards of 
18,000 members), besides giving original papers on practical farming, 
and a mass of intelligence of _— value to the agriculturist. 

The London Corn, Seed, Hop, Cattle, and other Markets of Monday 
are specialiy reported in this ‘Journal, which is despatched the same 
evening so as to insure delivery to country subscribers by the first post 
on Tuesday morning. Price 32., or prepaid, 15s. a year post free. 
Published by W. PICKERING, 21, Arundel Street, Strand, W.C. 


MOUNTAINEERING IN THE GREAT 
ATLAS, 


By JOHN BALL, F.R.S., 
Appears in the August Number of the Aine Yournal. 


MR. PROCTOR’S NEW WORK ON THE MOON. 


In One Volume, crown 8vo, cloth, with 22 Lith phic Plates, Charts, and 
7 1 Wood Engraving, and 3 Lunar Pickeareghs by Rutherfurd, 
of New York, price 15s. 


THE MOON;; her Motions, Aspect, Sce- 
nery, and Physical Condition. By RICHARD A. PROCTOR, B.A. 
Cantab. Hon. Sec. R.A.S. Author of ‘Other Worlds than Ours,” 
“ Saturn and its System,” ‘‘ The Orbs Around Us,” &c. 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


NEW EDITION OF MITCHELL’S ASSAYING. 
Just published, in 8vo, with 199 Woodcuts, price 315. 6d. 


A MANUAL of PRACTICAL ASSAYING. 
By JOHN MITCHELL, F.C.S. Fourth Edition, in which are incor- 
porated all the recent valuable i in Assaying made in this 
country and abroad ; including Volumetric and Colorimetric Assays, 
and the Blowpipe Assays. Edited, and for the most part rewritten, by 
Crookes, F.R.S. &c. 

“*The work, as it now stands, may safely be taken as a guide by buyers 
of ores, and by all persons engaged in the industry of chemical manufac- 
ture."—Mining Fournal. 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


ZOOLOGICAL SOCIETY’S LATEST 
PUBLICATIONS. 


“Proceedings of the Scientific Meetings of the Society for 1873.” Part 
I. containing the Papers read at the Scientific Meetings. With 24 Plates 
mostly coloured, 15s. ; with Plates uncoloured, 4s. 

“ Transactions of the Society.”—Vol. VIII. 


Vol. VIIL., Part.6. Price 26s. Containing-- 


Professor Owen, F.R.S.—On the Osteology of the Marsupialia. (Part 
III.) Modification of the Skeleton in the Species of lomys. 
(With 8 Plates). 


Professor Owen, F.R.S.—On Dinornis (Part XVIII.): containing a De- 
—* the Pelvis and Bones ofthe Leg of Dinornis gravis. (With 
4 Plates. 

Professor Owen, F.R.S.—On Dinornis (Part XIX.): containing a De- 
scriptive Femur indicative of a new genus of a large Wingless Bird 
(Dinornis australis, Owen) from a post-tertiary deposit in Queenslard 
Australia. (With 2 Plates.) 

These publications may be obtained “at the Society's Office, 11, Hanover 
Square, W.; at Messrs. LONGMANS’, the Society’s Publishers, Patef- 
noster Row, E.C.; or through any bookseller. 


Next week, in crown 8vo, cloth, 3 


ELEMENTS OF MINERALOGY. 
Containing a General Introduction Fs the Science, with Descriptions of thé 
pecies, 


By JAMES NICOL, F.R.S.E. F.G.S., 
Professor of Natural History in the University of Aberdeen. 
A New and Revised (the 2nd) Edition. 
Tilustrated with 278 {Illustrations. 
Edinburgh: ADAM & CHARLES BLACK. 


lo T. and 8, Bread Street Hill, in the of and published by Mac’ « 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 
"* To the solid ground 


Ot Nature trusts the mind which builds tor aye.’—WorDdswoRTH 


No. 198, VOL. 8] 


Registered as a Newspaper at the General Post Office. 


(All Rights are Reserved. 


PHILOSOPHICAL TRANSACTIONS. 
The FELLOWS of the ROYAL SOCIETY 


are hereby informed that the Second Part of the PHILOSOPHICAL 
TRANSACTIONS, Vol. 162, for the year 1872, is now published, and 
ready for delivery on application at the Office of the Society in Burling- 
ton House, daily, between the hours of 1o and 4. 


WALTER WHITE, 
Assistant Secretary 
Burlington House, 


SCHOOL OF CHEMISTRY, 
20, GREAT MARLBOROUGH STREET, 
LONDON, W. 
By ARTHUR VACHER, F.C.S. 


The Instruction is essentially practical; there are no Lectures. Each 


Student works independently. 


The Course of Study is arranged to qualify the Student as an Analyst 
and to enable him gencrally to apply the science to any branch of industry. 
But the Students are free to pursue their own particular object. 

The hours are from Ten to Four. On Saturdays the Laboratory is re- 
served for Ladies. 

The Charge is Five Pounds per Month. This includes Instruction, 
Chemicals, Apparatus, &c. Occasional Students are received at the same 
rate, namely, Ten Shillings per Month for each Half-day in the Week. 
Schoolmasters requiring personal instruction pay Half-fees. 


ROYAL POLYTECHNICINSTITUTION, 
309, REGENT STREET, W. 


LABORATORY and CLASS ROOMS are now open or ANALYSES. 
Pupils and Class and Private Studies. Investigations connected with 
Patents Conducted. Classes are now forming in Chemistry, Physics, 
and Steam.—For Fees and Syllabus apply to the Professor of Chemis- 
try, Scientific Department, Royal Polytechnic Institution. 


ROYAL COUNCIL OF EDUCATION.— 
The Laboratory and Class-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING. The subjects of the above 
Examinations cam be studied either Privately or in Classes. Fees 
moderate. Analyses and investigations conducted.—. ppl to Prof. 
E. V. GARDNER, F.E.S., F.S.A., 44, Berners Street, W. 


A GENTLEMAN, having completed Syste- 
matic Courses of Study under Professors Percy, Smyth, Goodeve, 
Frankland, Valentine, Huxley. Guthrie, and Edgar, having taken the 
Double Associateship of the Royal School of Mines, also being expe- 
rienced in Laboratory Teaching and Science Lecturing, wishes to meet 
with an Engag it in ion with a College or Science Schools.— 

Address—Hermes, 139, Fulham Road, South Kensington, London. 


ROYAL GEOGRAPHICAL SOCIETY. 
Now ready, price to the public 7s. 6d. 


THE LANDS OF CAZEMBE ; a Volume 


of Translations of Portuguese Journeys in Central Southern Africa. 
Edited by Capt. R. F, Burton, F.R.G.S,, and consisting of — 


Lacerda’s Journey to Cazembe in 1798. Translated and Annotated by 
Capt. R. F. Burton. 


Journey of the Pombeiros. Translated by B. A. Beadle, Esq. 
A Résumé of the Journey of Monteiro and Gamitto. By Dr. C. Beke. 


(With a Map by Keith Johnston, junr.) 


*,” Fellows are entitled to a Copy of the above Work on applying for it 


at the Office, 1, Savile Row, Burlington Gardens. 
London; JOHN MURRAY, Albemarle Street, W. 


LECTURE ON THE SUN. 


(Illustrated by Diagrams, Models, and Chemical Experiments, 


Notice.—Mr. DART is appointed to lecture at the Royal Polytechnic, 
Falmouth, on the 2gth inst. Purposes leaving London to fulél appointments 
en route about the 23rd. Expects to remain in Cornwall the first week in 
September, and be on the return journey between the 7th and 14th. For 
vacant nights and further particulars, please address— 


R. DART, 12, Bedford Street, Covent Garden, London, 


N.B.—Mr. D. wishes an Engagement between London and Bath for 
Monday, the 25th inst. Terms—Two Guineas. 


TO MICROSCOPISTS AND OTHERS. 
MR. J.T. PEACOCK, who has just imported 


some Living Specimens of the Monster Cactus of South America (Echino 
Cactus Visnaga), has a quafitity of the central part of one specimen which 
died in transit, and of which, as it appears to be interesting in structure, 
he wiil be happy to send a portion to any person interested in microsco- 
pical study, on receipt of a stamped directed envelope. 


Mr. J. T. Peacock, Sudbury House, Hammersmith. 


REQUIRED by a FELLOW of the LIN- 


NEAN and Zoological Societies, holding Certificate in Biology from 
the Royal School of Mines; sometime Assistant in the Museum of the 
Royal College of Surgeons, Loudon, and the British Museum, and late 
Curator of the Brighton Aquarium, an Engagement in Kngland, Ame- 
rica, or the Colonies, as Curator or Assistant-Curator to a Museum, or 


as Manager of an Aquarium. High-class Testimonials Address— 


W. Saville Kent, Nature Office, London. 


i 
— == = 
and 
Po THURSDAY, AUGUST 14, 1873 a 
B.A. & 
1G. 
| 
1 this i 
| 
A 
lates 
(Part = | 
mys. | 
ij 
a De- 
a De- 
slartd | 
nover 
Patef- | 3 
| | 


lxxvii! 


NATURE 


| Ang. 14, 187) 


TESTIMONIAL 


MR. HENRY COLE, 


TO 


LIST OF SUBSCRIPTIONS, AUG. 12, 1873. 


C.B, 


s € 
William F. 22 Henry Huth... 25 0 
Anonymous, 10 | and Graham ... 50 0 
Edward Baines, "M. P.. +» §)|G. Jackson and Sons ... 10 10 
T. O. Barlow, A-R.A 5 5| | Jolnston, Jeames, and Co. ... 10 10 
M. T. Bass, M.P. ++ 25 ©| Owen Jones... ove IO 10 
George Be! 29 o| John Kelk BOD. 
Robert Bes sley (Alderman) 10 10 | Lapworth Brothers a we § § 
M. H. Blanchard on «+» 5|Rudolph Lehmann .. « & © 
J. M. Biashfield oo 5 Frederick RA. w § 5 
J. E.Boehm ove 5 Lewisand Allenby... 10 10 
A. Bond 1 Horace Lloyd,Q.C. ... a 
E. A. Bowring, ron B. M. P. ... 5 ©, Longmans, Green, and Co, ... 10 10 
Thomas Bra M.P. 10 C. and T. Lucas on 
Duke of Buccieugh, K.G _... 25 A. MacCallum ... one 10 10 
C. M. Campbe bell (Minton & Co.) 50 o| J. C. MacDonald oo 
Cassell, Petter, and Galpin ... 10 20 Lt.-Col. C. Manby,C.E. «=. 5 5 
David Chadwick, M.P. +» 10 10! Sir D. C. Marjoribanks, Bart. 25 o 
Frederick Chapmaa ... oe 25 0} o| Murray Marks ... 3 3 
Clowes and Son... ie os © © Professor Marshall, F.R.S. ... 10 10 
E. W. Cooke, R.A. i J. J. Merriman .. 
Corbiere and Son ove +» 20 J. E. Millais, R. we § 
Frederick Cosens ... «+ § §| George Mitchell ove 
Earl Cowley, K.G 10 ° | | George Moffatt ... ove tee ae ° 
Rt. Hn. Co Temple, M. 10 | F. W. Mon! Io 
J. G. Grace ove 10 10 | Morant, Koyd, and Blanford... 10 10 
Joseph Cund: ill. | Frank Morrison... +25 0 
Andrew Cutiiell.. wo Sir Stafford Northcote, M. 5 0 
R. Perceval Daniell ove § | Mrs. Noseda_... O10 
Samuel ‘Thomas D: wvchport « 2 T. W. Nunn, F.R.C.S. § § 
Frederick avis 10 | Henry O'Neill, A.R.A. 
Warren De L a Rue, 90 o| F. and C. Osler... ove 10 10 
5 5/ Lord Clarence Paget, M.P. .. 10 o 
H. Doulton ind Co, ++ 10 10 | Sir John Pakington, M.P. .. 5 5 
Sur William Drake... § 5/| Pellats and Wood oo 10 10 
Henry Durlacher § John Penn, C.E. ove +50 0 
Henry Edwards, M. P. +» 10 10| Sir Morton Peto, Bart. ow § 5 
Lord Elcho, M.P. oe ++ 10 Robert Phillips... 10 10 
Eikington and Co, 50 ©| Nathaniel and Arthur Powell 21 0 
Protessor wn § § Poynter, A. R.A. § § 
Thomas Fairbairn 10 10| Kichard Redgrave,R.A, ww. 5 5 
Walter T. aweett as. 3 3} Samuel Redgrave 2 3 
George Forrest andSons .. 5 J. Reed, C.B. pom 10 10 
Forrest 2 2) Marquis of Ripon 25 0 
Le Neve Foster .. «+ 2 2| Sir A, de Rothschild, Bart. oe 25 0 
C.J. Freake Sir Titus Salt, Bart. ... 50 0 
Francis F ry ove Edwin Saunders oo 
George Goiwin, R.S. 5 5| Sir wilbert scott, R.A. § § 
Gabriel Gx ldney, M.P. 5 5) William B. Scott eco ow § § 
Goode and Co. 5 5|CharlesSeely, M.P... 10 10 
Lord Ronalu L. “Gower, M. P. 5 5§| Charles Seely, junr, M.P. .. 5 5 
Sir Francis Grant, R.A. +» § §| George Smith ... one «es 10 10 
Earl Granville, K.G. ... 25 Wiliam Smith ... 
Grissell . 10 ©| Street Brothers ... © 
Cc. Gru «+» 5 ©| Duke of Sutherland, K. 25 0 
Ss. ¢ Hall, F.S.A Thomas Tapling and Co. 10 10 
Hancocks Ae Co. ++ 10 10| James Templeton (Glasgow)... 20 0 
Hart, Son, Peard, and Co. «.. 10 10| Thurston and Co, a a 
James C. Harter one 2 G. Trollope and Sons.. IO 10 
J. Hawkshaw, 50 Sir Wallace, Bart. 0 
T. Hawksley, 10 10 | |W.G. Ward... ove 10 0 
Rt. Hon. J. We ‘He nley, M. P. 5 5 | Alfred Waterhouse... om § § 
Charles Hill... Z, Watkins ove oo 
Heory Hill, F.S.A. ... ++ 3 3)|J. Forbes Watson, M.D. .. 5 5 
Hobbs, Har:, and 10 John Webb exe oe 20 5 
W. Holland and Sons .. 20 0 | William Wells ... © 10 
Hooper and Co. ++ 10 10 | Marquis of Westminster, K rey 25 0 
A. 2: Beresford Hope, M.P. ... 5 M. Whitehead ove ow § 5 
J.€ Horsley , R.A, § Sir Lane Whitworth, Bart....100 o 
Wren Hoskyns, M. § 5 Edward Wood... 25 0 
Lord Houghton... + to o| W. Woollams and Co.... « 10 10 
S. M. Hubert (J. ‘Wooillams Thomas Woolner, A.R.A. .. 2 2 
and Co.) ove 10 0 | Wright and § 
H. A. Hunt,C.B. 0 ‘Sir Digby Wyatt . § 
Hunt and Roskell 25 


Subscriptions will be received by the Treasurer, Sir Dudley Coutts Marjori- 
banks, Bart., at Coutts’ Bank, No. 59, Strand, W.C. ; at Sir Samuel Scott 
and Co.’s, No. 1, Cavendish Square; or by J, G, Grace, Hon. Secretary, 


No. 38, Wigmore Street, W. 


‘*THE GARDEN,” 
A Weekly Illustrated Journal Devoted Horticulture in all ity 


THE GARDEN is conducted by Rosinson, F. L.S. 
“* Hardy Flowers,” ‘‘ Alpine Flowers for E: Gardens,” The Parks | 
Promenades, and Gardens of Paris,” &c.; and the best Writers in every de 
partment of Gardening are contributors to its pages. 
The following are some of the subjects "Hera F treated of in its pages; 
The Flower Garden. . ardy Flowers. 
‘own Gardens. 
The Conservatory. 


Garden Structures. Public Gardens. 
Room and Window Gardens. ¢ Greenhouse and Stove. 
Notes and Questions. The Household. 
Market Gardening. The Wild Garden. 
Trees and Shrubs. The Kitchen Garden. 
Tue GARDEN may be obtained th h all N s and atthe Railway 


Bookstalls, at 4@. per copy. It may also be had direct from the Office at % 
fora Quarter, 9s. 9d. for a Half-year, and 19s. 6d. for a Year, payable in a- 
vance, and in Monthly Parts. Specimen Copies (post-free), 4}¢. 


37, Southampton Street, Covent Garden, W C. 


In the Press. 


THE ELEMENTS OF EMBRYOLOGY, 


By MICHAEL FOSTER, M.A., F.R.S., 
ey in Physiology at Trinity College, Cambridge ; ; and 
- BALFOUR, Scholar of Trinity College, Cambridge. 


MACMILLAN & CO., London. 


PRICE EIGHTEENPENCE. 


THE PRACTITIONER: 
A Monthly Journal of 
THERAPEUTICS. 


Edited by FRANCIS E. ANSTIE, M.D., F.R.C.P., Senior Assistant 
Physician to Westminster Hospital, ‘and Lecturer on Materia Medica in 
Westminster Hospital School. 


No. LXI. for AUGUST, 1873, Conteene— 
Original Communications :— 


ant Arsiz Hottis, M.D.—‘ The Value of sodic Bromide asa Nervow 
edative.” 
M.D.—“ Writers’ Cramp:” its Pathology and Treatment. 
art I 
es a Morton, M.D.—“ Migraine from Injury to the Head.” 
Dr. ArnsTiE.—“ Slight Poisoning from the Medicinal Use of Phosphorus” 
M te Dr. Levpet.—‘‘ The Eaux-tonnes and Pulmonary Phthisis ” 


Reviews, Clinic of the Month, Extracts from British and Foreign Jour 
nals, Notes and Queries, Bibliography. 

DePraRTMENT OF HEALTH.—The Medical Officer of Health: 
his Statutory Duties.—Digest of the Sanitary Statutes.—The Cholera.—The 
Relation between Enteric and Scarlet Fevers. 


MACMILLAN & CO., 29 & 30, Bedford Street, Covent Garden, London. 


HOLLOWAY’S OINTMENT and PILLS. 


—Diarrhcea, Bowel Complaints.—The hot weather, defective drainage, 
and noxious vapours arising from decomposing animal and vegetable 
matter, are now producing an unusual amount of sickness, which should 
have early attention. In all complaints affecting stomach, liver, or 
bowels, Holloway’s Ointment has a most saiutary effect when diligently 
rubbed. upon the abdomen. It penerates to the seat of evil, and soon 
removes the causes of indigestion and flatulency, which should warn us 
of approaching disease. It is safer, in urgent cases, to take the Pills 
while using the Ointment, as both used together act more energetically. 
A few days of this treatment will stop every case of bowel complaint in 
its early stage or acute form. 


RUPTURES.—BY ROYAL LETTERS PATENT. 
WHITE'S MOC-MAIN LEVER TRUSS 


is allowed by upwards of 500 Medical Men to be the most effec- 
tive invention in the curative treatment of Hernia. The useof 
a steel spring, so often hurtful in its effects, is here avoided ; a 
soft bandage being worn round the body, while the requisite 
resisting power is supplied by the MOG-MAIN PAD and 
PATENT LEVER, fitting with so much ease and, ae 
that it cannot be detected, and may be worn during sleep. A sleep. A 
descriptive circular may be had, and the Truss (which 

fail to fit) forwarded by post, on the circumference of eotela body, 
2 inches w the hips, being sent to the manufacturer, 


JOHN WHITE, 2328, Piccadilly. 
Price of a single Truss, 16s., 215., 26s. 6d., and 315. 6d. 
le ,, 318 6d., 425., and 525. 6d. 
Umbilical 42s. and 52s. 6d. 


ELASTIC STOCKINGS, KNEE-CAPS, 


So. for Varicose Veins and all of Swelling of the legs 
prains, &c. ibey are us, light in texture, and inexpensive, an wo 
on over an ordinary . Price 4s. 64., 75. 6d., 105., and 16s, each. 


Postage 
JOHN WHITE, Manutacturer, 228, Piccadilly, London. 
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MACMILLAN & CO-’S PUBLICATIONS. 


This day, in Crown 8vo, price 35. 6. 


The SPECTROSCOPE and its APPLICATIONS. By J. Norman Lockyer, F.R.S. 
With Coloured Plate and numerous Woodcuts. Being Vol. I. of ‘‘ NATURE SERIES,” a Series of Popular Scientific 
Works now in course of Publication. 


THE DEPTHS OF THE SEA: an Account of the General Results of the Dredging 
Cruises of H.M.S. Porcupine and Lightning during the Summers of 1868, 1869, and 1870, under the Scientific Direction of Dr. 
Carpenter, F.R.S., J. Gwyn Jeffreys, F.R.S., and Dr. Wyville Thomson, F.R.S. By Dr. WY VILLE THOMSON, F.R.S., 
Director of the Scientific Staff of the Challenger Expedition. In 8vo, cloth, extra gilt, with nearly 100 Illustrations and § 
-Coloured Maps and Plans, price 315. 6d. 

‘Nothing can be more complete than the account of the scientific results of these voyages, which are fully illustrated by 
woodcuts of the strange forms of life brought from the dark depths of the ocean, by charts of soundings, and elaborate tables ot 
deep-sea temperature.” —Daily News. 

“‘ Looking at the engravings, it is not too much to say that no such illustrations of the peculiarly delicate and complicated 
forms of lower animal life have yet appeared.” — 7imes. 


The FORCES of NATURE. A Popular Introduction to the Study of Physical 
Phenomena. By AMEDEE GUILLEMIN. Translated from the French by Mrs. NORMAN LOCKYER, and Edited, 
with Additions and Notes, by J. NORMAN LOCKYER, F.R.S. Illustrated by 11 Coloured Plates and 455 Woodcuts. 
Second Edition. Royal 8vo, Cloth extra, 315. 6d. 

“Translator and editor have done justice to their trust. The text has all the force and flow of original writing, combining 
faithfulness to the author’s meaning with purity and independence in regard to idiom ; while the technical precision and accuracy 
pervading the work throughout speak of the watchful editorial supervision which has been given to every scientific detail. 
Altogether, the work may be said to have no parallel, either in point of fulness or attraction, as a popular manual of physical 
science.” —Saiurday Review. 


Third Edition of PROFESSOR ROSCOE’S LECTURES on the SPECTRUM 
ANALYSIS. Revised throughout, with Appendices, Engravings, Maps, and Chromo-Lithographs of the Spectra of the 
Chemical Elements and Heavenly Bodies. Medium 8vo, Cloth extra, 215. 


THE LIFE and LETTERS of JAMES DAVID FORBES, F.R.S., late Principal of the 
United College in the University of St. Andrews. By J. CAMPBELL SHAIRP, LL.D., Principal of the United College 
in the University of St. Andrews, PROFESSOR TAIT, University of Edinburgh, and A. ADAMS-REILLY, F.R.G.5. 
With Portraits, Map, and Illustrations. 8vo, 16s. 

‘* Not only a biography which all should read, but a scientific treatise vithout which the shelves of no physicist’s library can 
be deemed complete.” —Standard. 


PROFESSOR HUXLEY’S CRITIQUES and ADDRESSES. §8vo, tos. 6d. 

CONTENTS :—Administrative Nihilism. The School Boards: what They Can Do and what They May Do. On Medical Edu- 
cation. Yeast. On the Formation of Coal. On Coral and Coral Reefs. On the Methods and Results of Ethnology. On some 
Fixed Points in British Ethnology. Palontology and the Doctrine of Evolution. Biogenesis and Abiogenesis. Mr. Darwin’s 
Critics. The Genealogy of Animals, Bishop Berkeley and the Metaphysics of Sensation. 


(By the same Author—LAY SERMONS, ADDRESSES, AND REVIEWS. New and Cheaper Edition. Crown 8vo, 7s. 6d. 


The CONFLICT of STUDIES; and other Essays on Subjects connected with 
EDUCATION. By ISAAC TODHUNTER, M.A,, F.R.S., late Fellow and Principal Mathematical Lecturer of 
St. John’s College, Cambridge. 8vo, 105. 6d. 

ConTENTs —The Conflict of Studies—Competitive Examinations—Private Study of Mathematics—Academical Reform— 

Elementary Geometry—The Mathematical Tripos. 


THE CHILDHOOD OF THE WORLD. A Simple Account of Man in Early Times. 

By EDWARD CLODD, F.R.A.S. Second Edition. Crown 8vo, 35. 

Prof. Max Miiller, in a letter to the Author, says :—‘‘I read your book with great pleasure. Ihave no doubt it will do 
good, and I hope you will continue your work. Nothing spoils our temper so much as having to unlearn in youth, manhood, 
and even old age, so many things which we were taught as children. A book like yours will prepare a far better soil in the child’s 
mind, and I was delighted to have it to read to my children.” 


THE BEGINNINGS of LIFE: Being some Account of the Nature, Modes of Origin, 
and Transformations of Lower Organisms. By H. CHARLTON BASTIAN, M.D., F.R.S. With upwards of 100 Illus. 
trations. 2 vols, crown 8vo, 28s. 


ON the GENESIS of SPECIES. By St. George Mivart, F.R.S. Second Edition, to 
— Notes have been added in reference and reply to Darwin’s ‘‘ Descent of Man.” With numerous Illustrations. Crown 
VO, 95. 
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Published Monthly. Frice One Shilling, 


ART 


PICTORIAL AND INDUSTRIAL: A REVIEW. 
WITH CHOICE EXAMPLES FROM VARIOUS SOURCES, 
REPRODUCED BY THE HELIOTYPE AND OTHER PERMANENT PROCESSES. 
Edited by JOHN FORBES-ROBERTSON. 
“ARS ARTIS CAUSA, ITAQUE HOMINIS.” 
CONTENTS FOR AuGuUST—Our Illustrations :—1. Foley’s Equestrian Statue of General Outram ; 2. Henri 


Bource’s “Evening on the Beach ;” 3. Brulloff’s “ Rest in the Harvest Field.” 


Art Notes and Gossip. Reviews. 


The Royal Academy Exhibition, 


London: SAMPSON LOW, MARSTON, LOW, & SEARLE, 188, Fleet Street, E.C. 


TISLEY’S IMPROVED FORM OF 


OZONE GENERATOR, 


“Which gives abundance of Ozone and is not liable to be broken.” — 
Nature, June 12 and 19, 1873. 
AND ALL KINDS OF 


Electrical, Physical, &€ Chemical Apparatus 
MADE BY 
TISLEY AND SPILLER, 
172, BROMPTON ROAD, S.W., 
(Three minutes’ walk from South Kensington Museum). 


Agents for Hartnack’s Microscopes, etc., recommended by Prof. 
Rutherford, M.D., 


AGRICULTURAL PUBLICATIONS. 


THE PROPORTIONATE FATTENING 


-and Flesh-forming Qualities of nearly ali the Feeding Substances in 
general use by Farmers: also the Manurial Value of the Residue from 


each article. 
Opinions of the Press. 

“It is clearly a very useful indicator of the values of the foods for cattle.’ 
—Athenaum. 

“The chart cannot fail to be very useful to the keepers of horses and 
meat stock, and it will be an ‘eye-opener’ to many who will perceive how it 
is they have been so often disappointed after giving large prices for fancy 
foods.”—Sforting Times. 

“ A very useful table. The system is a very capital one, and we recom- 
mend our agricultural friends to invest a shilling, and procure one of the 
tables published by the Agricultural and Horticultural Association.” —Land 
and Water. 

Price One Shilling, Post Free. 


THE AGRICULTURAL ECONOMIST. 
A Monthly Journal, containing Reports and Prices Current of the Agri- 
cultural and Horticultural Association, and devoted totheadvocacy and 
encouragement of Co-operation in Agriculture and in general Trading. 

Price 6d. per month, or ss. per annum, Post Free. 
Vols. I., II, and ILL. of the “* Agricultural Economist” for 18;0, 1871, and 
1872, price 7s. 6d. each. 
PREPARING FOR Pus.icaTion (Second Edition). ~~ 


THE MINERAL CONSTITUENTS RE- 
MOVED FROM AN ACRE OF SOIL by an Average Crop of 
Wheat, Oats, Barley, Turnips, &c. ; also the Proportionate Refertilising 
Effects of Guano, Superphosphates, Potash, Salts, Farmyard Manurs, 
&c. Price One Shilling post free. a 


London: 176, FLEET STREET, Be and 47, MILLBANK STREET 


Price 2s. 


AUNT RACHEL’S LETTERS ABOUT 
WATER AND AIR. A few facts about heat in relation to these 
substances told in simple language. 


“In all respects to be commended as a book to be put into the hands o 
the young.”— Nature. 

“* From the evident care which has been taken to make the statements 
strictly to accord with facts ascertained at the date of publication, the 
young reader will have no more to unlearn hereafter than if he studied the 
most expensive and approved vol by the d authorities of the 
day.”—Scientific Review. 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


| 


Now ready, in crown 8vo, price 7s. 6d. 


ELEMENTS OF MINERALOGY. 


Containing a General Introd to the Sci , with Descriptions of the 
Species. 


By JAMES NICOL, F.R.S.E. F.G.S., 
Professor of Natural History in the University of Aberdeen. 
A New and Revised (the 2nd) Edition. 
Illustrated with 278 ‘Illustrations. 
Edinburgh: ADAM & CHARLES BLACK. 


Just published, in crown 8vo, price One Shilling, 


PRINCIPAL FORBES and HIS BIO- 
GRAPHERS. By JOHN TYNDALL, LL.D., D.C.L., F.R.S, 
Prof. of Nat. Philos. in the Royal Institution of Great Britain. 


London: LONGMANS, GREEN, & CO. Paternoster Row. 


NEW EDITION OF MITCHELL'S ASSAYING. 
Just published, in 8vo, with 199 Woodcuts, price 315. 6d. 


A MANUAL of PRACTICAL ASSAYING. 
By JOHN MITCHELL, F.C.S. Fourth Edition, in which are incor- 
porated all the recent valuable improvements in Assaying made in this 
country and abrcad ; including Volumetric and Colorimetric Assays, 
and the Blowpipe Assays. Edited, and for the most part rewritten, by 
Crookes, F.R.S. &c. 


“The work, as it now stands, may safely be taken as a guide by buyers 
of ores, and by all persons engaged in the industry of chemical manufac- 
ture.”—Mining Fournal. 


London: LONGMANS, GREEN, & CO., Paternoster Row 


MR. PROCTOR’S NEW WORK ON THE MOON. 


In One Volume, crown 8vo, cloth, with 22 Lithographic Plates, Charts, and 
Diagrams, 1 Wood Engraving, and 3 Lunar Photographs by Rutherfurd, 
of New York, price 15s. 


THE MOON;; her Motions, Aspect, Sce- 
nery, and Physical Condition. By RICHARD A. PROCTOR, B.A. 
Cantab. Hon. Sec. R.A.S. Author of “‘Other Worlds than Ours,” 
“ Saturn and its System,” ‘“‘ The Orbs Around Us,” &c. 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


THE ONLY CHEAP FARMERS’ NEWSPAPER. 
THE CHAMBER OF 
AGRICULTURE JOURNAL 


AND FARMERS’ CHRONICLE, 


Edited by Joun ALGeRNon CLARKE, Secretary to the Central Chamber of 
Agriculture, 
Devotes specialattention to the di ions and p dings of the Cham- 
bers of Agriculture of Great Britain (which now number upwards of 
18,000 members), besides giving original papers on practical farming 
and a mass of intelligence of particular value to the agriculturist. 

The London Corn, Seed, Hop, Cattle, and other Markets of Monday 
are specialiy reported in this Journal, which is despatched the same 
evening so as to insure delivery to country subscribers by the first post 
on Tu y morning. Price 3:., or prepaid, 15s. a year post free. 


Published by W. PICKERING, 21, Arundel Street, Strand, W.C. 


Printed Cray, Sons & Tavior, and 8, Bread Street Hill, in the of London, and published by Macm'r1an & Co. 
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A WEEKLY ILLUSTRATED ‘JOURNAL 'OF SCIENCE. 


“* To the solid ground 
Ot Nature trusts the mind which builds tor aye.” —WorDswoRTH 


No. 199, VOL. 8] 


THURSDAY, AUGUST 21, 1873 29 


Regi dasa Ni at the General Post Office. 


[All Rights are Reserved. 


UNIVERSITY COLLEGE, LONDON. 
SESSION, 1873-74. 


The Session of the Faculty of Medicine will commence on Wednesday, 
October 1. Introductory Lecture at 3 p.m., by Dr. F. T. Roberts, B.Sc. 

The Session of the Faeulty of Arts and Laws (including the Department of 
the Fine Arts), will begin on Thursday, October 2. Introductory Lecture at 

p.m., by Professor O. Henrici, Ph.D. Introductory Leciure for the 
Department of Fine Arts, on Thursday, October 2, at 4 30 p.m., by Professor 
J. Poynter, A R.A. 

The Session of the Faculty of Science (including the Department of the 
Applied Sciences), will begin on Thursday, October 2. 

The Evening Classes for Classics, Modern | anguages, Mathematics, and 
the Natural Sciences, will commence on Monday, October 6. 

The School for Boys between the ages of Seven and Sixteen, will Re-open 
on Tuesday, September 23. 

Prospectuses of the various Departments of the College, containing full 
information respecting Classes, Fees, Days and Hours of Attendance, &c, 
and copies of the Regulations relating to the Entrance and other Exhibitions, 
Scholarships, and Prizes, open to Coaupeticion by Students of the several 
Faculties, may be obtained at the ( 'ffice of the College. 

The Examination for the Medical Evtrance Exhibitions, and also that for 
the Andrews Entrance Prizes (Faculties of Arts and Laws, and of Science), 
will be held at the College on 25th and 26th of S+ ptember. 

The College is close to Gower Srreet Station of the Metropolitan Railway, 
and only a few minutes’ walk from the Termini of the North-Western, Mid- 
land, and Great Northern Railways. 


JOHN ROBSON, B.A., 


Secretary to the Council. 
August, 1873. 


THE HARTLEY INSTITUTION, 
SOUTHAMPTON. 


In the Department of General Literature and Scierce, Candidates are 
prepared for the Indian Engineering College and all oiher competitive 
examinations 

In the Department of Engineering and Technical Science, Youths are 
trained, both theoretically and by a cuurse of practical instruction in Jabora- 
tories, workshops, and on works of actual construction, for engineering, 
architecture, surveying. and other technical occupations. Two Students 
successful at Cooper’s Hill Examination, 1873. 

_ Inthe Department of Preliminary Medical Education, Students receive 
instructions in the elements of Medical Science, with opportunities for dis- 
pensing and hospital practice. 

For Prospectns address the Librarian. 

Next Term commences September roth. 


FRENCH.—Conversation, Reading, Special 
Lessons on Pronunciation — Translation — Correspondence, by Dr. 
CLAUDON, Parisian, 443, Strand (opposite the Charing Cross Sta- 
Ww Dr. Claudon is M.D. of Paris, and M.R.C.S. of Kngland, and 
has had ten years’ successful experience in teaching French in this citys 
List of references sent free. 


LINNEAN SOCIETY.—This Day is Pub- 
lished, Price £1 16s., the Second Part of Vol XXIX. of the TRAN- 
SACTIONS OF THE LINNEAN SOCIETY OF LONDON. 
Sold by Longman and Co., Paternoster Row, and by Mr. Kippist, at 
the Apartments of the Society, Burlington House, Piccadilly, of whom 
may be had all or any of the preceding volumes. The Fellows of the 
Society are requested to apply to Mr. Kippist for their copies, between 
the hours of 12 and 4 o'clock. 


MEDICAL EDUCATION. 
ST. MARY’S HOSPITAL MEDICAL 


SCHOOL will open on Wednesday, October 1st, 1873, with an Intro- 
duciory Address by Dr. SHenerp, at 8 pm. 

The Prospectus, containing full information with regard to the Specia 
System of Instruction, and the Schelarships, Prizes, and Appointments ma 
be obtained on application to Mr. Knott, the Registrar at the Hospital, 
or to 


W. B. CHEADLE, M.D., Dean of the School. 


THE JOURNAL OF THE ANTHROPO- 
LOGICAL INSTITUTE OF GREAT BRITAIN AND IRELAND 
(In which are united the Anthropological and Ethnological Societies of 


ndon), 
No. 7. APRIL, 1873. PRICE 4s. (lilustrated). 
CONTENTS :— 


The Inhabitants of Car Nicobar; Wars of Extirpation and Habits of the 
Native Tribes of Tasmania ; The Macas Indians (with coloured plate); Re- 
lation of the Parish Boundaries in the South-east of England to great Phy- 
sical Features, particularly to the Chatk Escarpment (with three coloured 
maps); On the Looshais Stone Implements and Pottery from Canada (with 
two plates) ; The Ventnor Flints; Theories regarding Intellect and Instinct ; 
On a Collection of 150 Ancient Peruvian Skulls (with two plates); On 
Ancient Peruvian Pottery (with a plate) ; On Fragments of a Human Skull 
and other Bones from Birkdale ; Religious Beliefs of the Ojibois Indians: 
Rock Inscriptions in Brazil (with a plate); Danish Aspect of the Local No- 
menciature of Cleveland ; Consecration of the Serpent among the Druids ; 
with Discussious on the Papers, and Anthropological Miscellanea. 


London: TRUBNER & CO., 57 and 59, Ludgate Hill. 


REQUIRED by a FELLOW of the LIN- 


NEAN and Zoological Societies. holding Certificate in_ Biology from 
the Royal School of Mines; sometime Assistant in the Museum of the 
Royal Co lege of Surgeons, Loudon, and the British Museum, and late 
Curator of the Brighton Aquarium, an Engagement in England, Ame- 
rica, or the Colonies, as Curator or Assistant-Curator to a Museum,>: 
as Manager of an Aquarium. High-class Testimonials Address— 
W. Saville Kent, Nature Office, London. 
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THE BREWERS’ GUARDIAN: 


A fortnightly paper devoted to the Protection of Brewers’ Interests, Licensing 
Legal, and Parliamentary matters. 
Revigw oF THE MALT AND a ; AND WINE AND Spirit TRADES 
ECORD. 
The Official Organ of the Country Brewers’ Society. 
(Founded 1822.) 

**TheBrewers Guardian” is published on the Evenings of every alternate 
Tuesday, and is the only journal officially connected with brewing interests 

Subscription, 16s. 6¢. per annum, post free, dating from any quarter-day 
Single Copies, 1s. each. Registered for Transmission Abroad. 


Offices—s, Bond Court, WaJbrook, London E.C. 


THE 


JOURNAL OF APPLIED CHEMISTRY. 


A MONTHLY PUBLICATION OF 16 PAGES QUARTO, 


Devoted to Chemistry as applied to Arts and Manufactures, Agricultu re 
Metallurgy, &c. &c. 


At Two Dollars and Twenty-five Cents per annum, or One Dollar and 
ee ag Cents paid strictly in advance, including postage to United 

ingdom. 

Each number contains Original Articles on General Chemistry applied to 
Arts and Manufactures ; Matter on Particular Fabrications, as Petroleum, 
Soaps, Tanning, Dyeing, and numerous others. 

A aie space is also devoted to Practical Recipes and interesting Scien- 

c Facts. 

Full and carefully-prepared Market Reviews and Prices Current of Drugs 
and Chemicals of every description are given in each number for New 
York, Boston, and Philadelphia, with Tables of Imports. 


EIGHTH VOLUME, commenced with January number. 
DEXTER & CO., PUBLISHERS, 


Spruce Street, New Vork ; 48, Hanover Street, Boston; and 149, South 
4th Street, Philadelphia, Pa., U S.A. 


HOLLOWAY’S PILLS.—Broken Health. 


—lIt is lamentable to look around and see many lingering under diseases 
through ignorance, carelessness, or false delicacy. Nothing can be 
more reasonable, nothing more easy, under such circumstances, than to 
give a fair trial to this prince of purifying medicines, and best of stomach 
tonics. The blood’s strength can only be sustained by the possess on of 
a fair appetite and good digestion ; indeed, the purity of that fluid is 
the direct measure of corporal and mental vigour. Holloway’s Pills 
effect both these ends with uniform celerity and certainty by maintaining 
the appetite, and enforcing digestion. Holloway’s Pills preserve the 
sweetness and freshness of life, search out and cleanse the secret sepu 1 
chres of disease. 


Second Edition, crown 8vo, 3s. 


The CHILDHOOD of the WORLD: a 


ee of Man in Early Times. By Epwarp Ctopp, 


_ ** This genial little volume is a child’s book as to shortness, cheapness, and 
simplicity of style, though the author reasonably hopes that older people will 
use it as a source of information not popularly accessible elsewhere as to the 
life of Primitive Man and its relation to our own. . . . This book, if the 
time has come for the public to take to it, will have a certain effect in the 
world. It is not a mere compilation from the authors mentioned in the 
preface, but takes its own ground and stands by itself and for itself. Mr. 
Clodd has thought out his philosophy of life, and used his best skill to 
bring it into the range of a child’s view.”—E. B. Tytor, F. R.S., in 
Nature. 

“*T read your little book with great pleasure. I have no doubt it will do 
good, and hope you will continue your work. Nothing spoils our temper so 
much as having to unlearn in youth, manhood, and even old age, so many 
things which we were taught as children. A book like yours will prepare a 
far better soil in the child’s mind, and I was delighted to have it to read to 
my children,”—Letter from Professor MAx MULLER to the Author. 


MACMILLAN & CO., London. 


RUPTURES.—BY ROYAL LETTERS PATENT. 
WHITE’S MOC-MAIN LEVER TRUSS 


is allowed by upwards of 500 Medical Men to be the most effec- 
tive invention in the curative treatment of Hernia. The useof 
a steel spring, so often hurtful in its effects, is here avoided; a 
soft bandage being worn round the body, while the requisite 
sous pore is supplied by the MOC-MAIN PAD and 
PATE LEVER, fitting with so much ease and closeness 
that it cannot be detected, and may be worn during sleep, A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the manufacturer, 


JOHN WHITE, 228, Piccadilly. 


Price of a single Truss, 16s., 215., 26s. 6d., and 315. 6d. 
»  Double,, 31s 6d., 42s., and 52s. 6d. \Post-free 
i 42s. and 52s. 6d. 


ELASTIC STOCKINGS, KNEE-CAPS, 


&c., for Varicose Veins and all cases of Weakness, and Swelling of the legs, 
Sprains, &c. bey are us, light in texture, and inexpensive, and drawn 
on over an ordinary stocking. Price 4s. 6d., 75. 6d., 10s., and 16s, each. 


Postage 
JOHN WHITE, Manufacturer, 228, Piccadilly, London 


E MARK, 


TRAD 


ROYAL POLYTECHNIC IN STITUTIOK 


309, REGENT STREET, W. 


LABORATORY and CLASS ROOMS are now open or ANALYsy 
Pupils and Class and Private Studies. Investigations connected yy 
Patents Conducted. Classes are now forming in Chemistry, Physig 
and Steam.—For Fees and Syllabus apply to the Professor of Cheny 
try, Scientific Department, Royal Polytechnic Institution. 


ROYAL COUNCIL OF EDUCATION. 
The Laboratory and Class-rooms of Berners College are open {| 
Pupils EVERY DAY and EVENING. The subjects of the alg 
Examinations can be studied either Privately or in Classes, fa! 
moderate. Analyses and investigations conducted.— pply to Pri 
E. V. GARDNER, F.E.S., F.S.A., 44, Berners Street, W. 


TISLEY’S IMPROVED FORM OF 


OZONE GENERATOR 


“ Which gives abundanee of Ozone and is not liable to be broken.”— 
ATURE, June 12 and 19, 18, 


AND ALL KINDS OF 
Electrical, Physical, & Chemical Apparaty 
MADE BY 
TISLEY AND SPILLER, 
172, BROMPTON ROAD, S.W., 
(Three minutes’ walk from South Kensington Museum). 


Agents for Hartnack’s Microscopes, etc., recommended by Pry. 
Rutherford, M.D., FR SL. 


THE ONLY CHEAP FARMERS’ NEWSPAPER. 
THE CHAMBER OF 
AGRICULTURE JOURNAL 


AND FARMERS’ CHRONICLE, 


Edited by Joun ALGernon Crarkg, Secretary to the Central Chamber 
Agriculture, 
Devotes specialattention to the discussions and proceedings of the Cham 
rs of Agriculture of Great Britain (which now number upwardsd 
18,000 members), besides giving original papers on practical farming 
and a mass of intelligence of particular value to the agriculturist. 

The London Corn, Seed, Hop, Cattle, and other Markets of Mondy 
are specialiy reported in this Journal, which is despatched the sam 
evening so as to insure delivery to country subscribers by the first pot 
on Tuesday morning. Price 3. ., or prepaid, 15s. a year post free. 


Published by W. PICKERING, 21, Arundel Street, Strand, W.C. 


“THE GARDEN,” 


A Weekly Illustrated Journal Devoted Solely to Horticulture in all its 
branches. 


THE GARDEN is conducted by WittiAM Rosinson, F.L.S., Authoro 
** Hardy Flowers,” ‘‘ Alpine Flowers for English Gardens,” ‘* The Parks, 
Promenades, and Gardens of Paris,” &c.; and the best Writers in every de 
partment of Gardening are contributors to its pages. 

The following are some of the subjects regularly treated of in its pages :—- 

The Flower Garden. Hardy Flowers. 
Landscape Gardening. Town Gardens. 

The Fruit Garden. The Conservatory. 

Garden Structures. Public Gardens. 

Room and Window Gardens. The Greenhouse and Stove. 
Notes and Questions. The Household. 

Market Gardening. The Wild Garden. 

Trees and Shrubs. The Kitchen Garden. 

Tue GARDEN may be obtained through all Newsagents and atthe Railway 
Bookstalls, at 4d. per copy. _It may also be had direct from the Office at 5s. 
for a Quarter, gs. 9@. for a Half-year, and 19s. 6d. for a Year, payable in ad- 
vance, and in Monthly Parts. Specimen Copies (post-free), 434. 

37, Southampton Street, Covent Garden, W.C. 


3 “« A most delicious and valuable article.” 
Standard, 
“ Ttis the very finest Cocoa ever offered O 
to the public.” —Court Circular. 


“As a delicious, refreshing, and nourishing beverage, with delicate flavour 
and fine aroma, it certainly surpasses anything that yet been offered to 
the public.”—London Mirror. 
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MACMILLAN & PUBLICATIONS. 


This day, in Crown 8vo, price 3s. 6d. 


The SPECTROSCOPE and its APPLICATIONS. By J. Norman Lockyer, F.R.S. 
With Coloured Plate and numerous Woodcuts. Being Vol. I. of ‘* NATURE SERIES,” a Series of Popular Scientific 
Works now in course of Publication. 


THE DEPTHS OF THE SEA: an Account of the General Results of the Dredging 
Cruises of H.M.S. Porcupine and Lightning during the Summers of 1868, 1869, and 1870, under the Scientific Direction of Dr, 
Carpenter, F.R.S., J. Gwyn Jeffreys, F.R.S., and Dr. Wyville Thomson, F.R.S. By Dr. WYVILLE THOMSON, F.R.S., 
Director of the Scientific Staff of the Challenger Expedition. In 8vo, cloth, extra gilt, with nearly 100 Illustrations and 8 
Coloured Maps and Plans, price 31s. 6d, 

‘‘Nothing can be more complete than the account of the scientific results of these voyages, which are fully illustrated by 
woodcuts of the strange forms of life brought from the dark depths of the ocean, by charts of soundings, and elaborate tables ot 
deep-sea temperature.” —Daily News. 

‘‘ Looking at the engravings, it is not too much to say that no such illustrations of the peculiarly delicate and complicated 
forms of lower animal life have yet appeared.” — 7imes. 


The FORCES of NATURE. A Popular Introduction to the Study of Physical 
Phenomena. By AMEDEE GUILLEMIN. Translated from the French by Mrs. NORMAN LOCKYER, and Edited, 
with Additions and Notes, by J NORMAN LOCKYER, F.R.S. Illustrated by 11 Coloured Plates and 455 Woodcuts. 
Second Edition. Royal 8vo, Cloth extra, 315. 6. 

“Translator and editor have done justice to their trust. The text has all the force*and flow of original writing, combining 
faithfulness to the author’s meaning with purity and independence in regard to idiom ; while the technical precision and accuracy 
pervading the work throughout speak of the watchful editorial supervision which has been given to every scientific detail. 
Altogether, the work may be said to have no parallel, either in point of fulness or attraction, as a popular manual of physical 
science.” —Saturday Review. 


Third Edition of PROFESSOR ROSCOE’S LECTURES on the SPECTRUM 
ANALYSIS. Revised throughout, with Appendices, Engravings, Maps, and Chromo-Lithographs of the Spectra of the 
Chemical Elements and Heavenly Bodies. Medium 8vo, Cloth extra, 215. 


THE LIFE and LETTERS of JAMES DAVID FORBES, F.R.S., late Principal of the 
United College in the University of St. Andrews. By J. CAMPBELL SHAIRP, LL.D., Principal of the United College 
in the University of St. Andrews, PROFESSOR TAIT, University of Edinburgh, and A. ADAMS-REILLY, F.R.G.S, 
With Portraits, Map, and Illustrations, 8vo, 16s. 

‘* Not only a biography which all should read, but a scientific treatise vithout which the shelves of no physicist’s library can 
be deemed complete.” —Standard, 


PROFESSOR HUXLEY’S CRITIQUES and ADDRESSES. §8vo, tos. 6d. 

CoNTENTs :—Administrative Nihilism. The School Boards: what They Can Do and what They May Do. On Medical Edu- 
cation. Yeast. On the Formation of Coal. On Coral and Coral Reefs. On the Methods and Results of Ethnology. On some 
Fixed Points in British Ethnology. Palzontology and the Doctrine of Evolution. Biogenesis and Abiogenesis. Mr, Darwin’s 
Critics. The Genealogy of Animals, Bishop Berkeley and the Metaphysics of Sensation. 


(By the same Author—LAY SERMONS, ADDRESSES, AND REVIEWS. New and Cheaper Edition. Crown 8vo, 7s. 6d. 


The CONFLICT of STUDIES; and other Essays on Subjects connected with 
EDUCATION. By ISAAC TODHUNTER, M.A, F.R.S., late Fellow and Principal Mathematical Lecturer of 
St. John’s College, Cambridge. 8vo, 10s. 6d. 

ConTENTs —The Conflict of Studies—Competitive Examinations—Private Study of Mathematics—Academical Reform— 

Elementary Geometry—The Mathematical Tripos. 


THE CHILDHOOD OF THE WORLD. A Simple Account of Man in Early Times. 

By EDWARD CLODD, F.R.A.S. Second Edition. Crown 8vo, 35. 

Prof. Max Miiller, in a letter to the Author, says :—‘‘I read your book with great pleasure. Ihave no doubt it will do 
good, and I hope you will continue your work. Nothing spoils our temper so much as having to unlearn in youth, manhood, 
and even old age, so many things which we were taught as children. A book like yours will prepare a far better soil in the child’s 
mind, and I was delighted to have it to read to my children.” 


THE BEGINNINGS of LIFE: Being some Account of the Nature, Modes of Origin, 
and Transformations of Lower Organisms. By H. CHARLTON BASTIAN, M.D., F.R.S. With upwards of 100 Lilus. 
trations. 2 vols, crown $vo, 28s. 


ON the GENESIS of SPECIES. By St. George Mivart, F.R.S. Second Edition, to 
rage Notes have been added in reference and reply to Darwin’s ‘‘ Descent of Man.” With numerous Illustrations, Crown 
0, 9S. 
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E. DENT & CO., 61, Strand, & 34, Royal Exchange, 


(FACTORY, SAVOY ST.), LONDON. 


MANUFACTURERS OF CHRONOMETERS, WATCHES, ASTRONOMICAL AND 
TURRET CLOCKS (with or without Galvanic Contact Apparatus), COMPASSES, &,, 
TO HER MAJESTY AND H.R.H. THE PRINCE OF WALES, AND H.I.M. THE EMPEROR OF KUSSIA, 


MAKERS of the GREAT CLOCK of the HOUSES of PARLIAMENT. 


MAKERS of the NEW STANDARD CLOCK of the ROYAL OBSERVATORY, Greenwich. 
; Catalogues or Estimates on Application. 


THE ARITHMOMETER 


(Thomas de Colmar’s) 


A CALCULATING MACHINE 
For performing all Arithmetical Operations with great speed and unerring accuracy. 


In use at the General Register Office, Census Office, War Office, India Office, Board of Trade, and other Government Offices, 
by all the large Insurance Offices in England, in Observatories, and in the Offices of Engineers, Bankers, Merchants, 


Accountants, &c. 


Prices from £6 to £32. The Instrument most in use is the one giving a Product of 16 Figures with Quotient and Quotient 


Effacer, Price £20. 


Sole Agent for England, the Colonies, and the United States, W. A. GILBEE, Pateut Agent, 4, South Street, Finsbury, 
London, who will send Price List and all other particulars on application. 


CHEMICALS & APPARATUS. 


Every requirement for School or Private Laboratories. 


Orders exceeding 4os., carriage paid to any railway station in England. Price Lists on Application. 


MOTTERSHEAD AND 


LABORATORY FURNISHERS, 
MARKET PLACE AND ST. MARY’S GATE, MANCHESTER. 


MICROSCOPICAL OBJECTS. 
Post-free, 7 Stamps. 
Polariscope Objects. Hair of Ornithorhyncus. Seeds of Silene Inflata. 
MARTIN BURGESS, ro Ashby Place, Brockley Road, S.E. 


SCHOOL OF CHEMISTRY, 
20, GREAT MARLBOROUGH STREET, 
LONDON, W. 
Directep sy ARTHUR VACHER, F.C.S. 


The Instruction is essentially practical; there are no Lectures. Each 
Student works independently. 

The Course of Study is arranged to qualify the Student as an Analyst 
and to enable him generally to apply the science to any branch of industry. 
But the Students are free to pursue their own particular ye f 

The hours are from Ten to Four. On Saturdays the Laboratory is re- 
served for Ladies. . 

The Charge is Five Pounds per Month. This includes Instruction, 
Chemicals, Apparatus, &c. Occasional Students are received at the same 
rate, namely, Ten Shillings per Month for each Half-day in the Week. 
Schoolmasters requiring personal instruction pay Half-fees. 


DRAPER’S INK (DICHROIC). 


THE NEW BLACK INK 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becomes a pleasure when this Ink is used. It has been adopted 
by the principal Banks, Public 4 - Railway Companies throughout 
re! 


It writes almost ay rey | Full Black. | Flows easily from the Pen. 
Does not cor:ode Steel Pens. blotting-paper may be applied at the 


Is — to use, and not liable to moment of writing. 


TO BE HAD OF ALL STATIONERS. 


BEWLEY AND DRAPER, DUBLIN. 


PEVERIL OF THE PEAK. Price 6d. 


A HANDBOOK TO CASTLETON AND 
NEIGHBOURHOOD, Antiquities, Geology, Natural Features, &c. 


Buxton: J. C. BATES. Castleton: J. TYM. 


Now ready, in crown 8vo, price 7s. 6d. 


ELEMENTS OF MINERALOGY. 


Containing a General Introduction to the Science, with Descriptions of the * 
cies. 


By JAMES NICOL, F.R.S.E. F.G.S., 
Professor of Natural History in the University of Aberdeen. 
A New and Revised (the 2nd) Edition. 
Illustrated with 278 Illustrations. 
Edinburgh: ADAM & CHARLES BLACK. 


ROYAL GEOGRAPHICAL SOCIETY. 
Now ready, price to the public 7s. 6d, 


THE LANDS OF CAZEMBE ; a Volume 
of Translations of Portuguese Journevs in Central Southern Africa. 
Edited by Capt R. F. Burton, F.R.G.S., and consisting of — 


Lacerda’s Journey to Cazembe in 1798. Translated and A ted by 
Capt. R. F. Burton 


ourney of the Pombeiros. Translated by B. A. Beadle, Esq. 
A Résumé of the Journey of Monteiro and Gamitto. By Dr. C. Beke. 
(With a Map by Keith Johnston, junr.) 
*,* Fellows are entitled to a Copy of the above Work on applying for it 
at the Office, 1, Savile Row, Burlington Gardens. 


London; JOHN MURRAY, Albemarle Street, W. 


Just published, in crown 8vo, price One Shilling, 


PRINCIPAL FORBES and HIS BIO- 


GRAPHERS. By JOHN TYNDALL, LL.D., D.C.L., F.R.S., 
Prof. of Nat. Philos. in the Royal Institution of Great Britain. 


London: LONGMANS, GREEN, & CO. Paternoster Row. 


’ 5 t and 8, Bread in the City of and published by Macwtian & 
Printed by R. Cray, Sons 8, Street, Hal, fa the by & Co, 
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** To the solid ground 
Ot Nature trusts the mind which builds tor aye2’—WorpswortH 


No. 200, VOL. 8] 


THURSDAY, AUGUST 28, 1873 


Registered as a Newspaper at the General Post Office. 


(All Rights are Reserved. 


BRITISH ASSOCIATION FOR THE 
ADVANCEMENT of SCIENCE, 
22, Albemarle-street, London, W. 


The NEXT ANNUAL GENERAL MEETING will be held at 
BRADFORD, ing ont Wednesday, September 17. 


President Designate, 
Professor A. W. WILLIAMSON, Ph.D., F.R.S., F.C.S., 


In the place of J. P. JOULE, D.C.L., LL.D., F.R.S., who has resigned 
the Presidency in consequence of ill health 


NOTICE to CONTRIBUTORS of MEMOIRS.—Authors are re- 
minded that, under an arrangement dating from 1871, the acceptance of 
Memoirs, and the days on which they are to be read, are now, as far as 
age determined by Organising Committees for the several Sections 

fore the beginning of the Meetin It has therefore become necessary, 
in order to give an opportunity to the Committees of doing justice to the 
several communications, that ea: h Author should prepare an Ab tract of his 
Memoir, of a length suitable for insertion in the published Transactions of 
the Association, and that he should send it, together w‘th the original 


Memoir, by book post, on or before September 1, addressed thus —‘‘ General 
Secretaries, British Association, 22, Albemarle-street, London, W. For 
Section .......” If it should be inconvenient to the Author that his Pap r 


should be read on any particular day, he is requested to send information 
thereof to the Secretaries in a separate note. 


G. GRIFFITH, M.A., Assistant General Secretary, Harrow. 


ROYAL POLYTECHNIC INSTITUTION, 


_309, REGENT STREET, W. 


LABORATORY and CLASS ROOMS are now open or ANALYSES. 
Pupils and Class and Private Studies. Investigations connected with 
Patents Conducted. Classes are now forming in Chemistry, Physics, 
and Steam.—For Fees and Syllabus apply to the Professor of Chemis- 
try, Scientific Department, Royal Polytechnic Institution. 


ROYAL COUNCIL OF EDUCATION.— 
The Laboratory and Class-rooms of Berners College afte open for 
Pupils EVERY DAY and EVENING, The subjects of the above 
Examinations can be studied either Privately or in Classes. Fees 
moderate. Analyses and investigations conducted.—Apply to Prof. 
E. V. GARDNER, F.E.S., F.S.A., 44, Berners Street, W. 


MEDICAL EDUCATION. 
ST. MARY’S HOSPITAL MEDICAL 


SCHOOL will open on Wednesday, October 1st, 1873, with an Intro- 
duciory Address by Dr. SHEHERD, at 8 p m. 
The Prospectus, covtaining full information with regard to the Specia 
System of Instruction, and the Scholarships, Prizes, and Appointments may 
obtained on application to Mr. Knott, the Registrar at the Hospical, 


W. B. CHEADLE, M.D., Dean of the School, 


UNIVERSITY COLLEGE, LONDON. 
FACULTY OF SCIENCE, 


The Session will begin on Thursday, October 2, 1378. 


Pure Mathematics—Professor C. Henxict, Ph. D. 
Appl ed Mathematics znd Mechanics—Pr. fessor W. K. Cuirrorp, M.A 
Physics— Protessor G. C. Fosrrr, B.A. F.R S. 

and Practical Chemistry—Professor. Wittiamson, Ph.D. 


Mineralogy and Geology—Professor Morris, F.G,S. 
Engineering— Professor GrorGE Futter, C E. 
and Construction—Protessor IT. HAytger Lawis, FSA 
Botany—Professor F.R.S. F.L.S. 
Comparative Anatomy and Zoology—Professor Grant, M.D. F.R S. 
Physiology— Professor Suarpey, M.D. LL D. F.R.S. 
Physiology aud Histology—Professor BuRDON SANDERSON; 
Philosophy of Mind and Logic—Professor G Croom Ropertson, M.A. 
Political Economy—Professur L H. Courtney, M.A. 


A Prospectus of the Faculty may be obtained at the Office of thé Colleg~: 

The Examinations for the Andrews Entrance Prizes wili be heid at the 
College on the 25th and 26th of September. 

The College is close to the Gower Street Station of the Metropolitan Rail- 


way. 
JOHN ROBSON, 
Secretary to the Council. 


NOTICE.—ROYAL SCHOOL OF MINES; 


Jermyn Street, London.—The 23rd Session will begin on Wednesday; 
the rst October. Pridspectuses may be had-on application. 


TRENHAM REEKS, Registrar. 


REQUIRED by a FELLOW of the LIN- 


NEAN and Zoological Societies, holding Certificate in Biology from 
the Royal School of Mines; sometime Assistant in the Museum of the 
Royal Co'lege of Surgeons, Loudon, and the British Museum, and late 
Curator of the Brighton Aquarium, an Engagement in Knglard, Ame- 
rica, or the Colonies, as Curator or Assistant-Curator toa Museum, r 
as Manager of an Aquarium. High-ciass’ Testimonials Auuress— 
W. Saviile Kent, Nature Office, London. 


JUNIOR ASSISTANT FOR PHOTOGRA- 


PHIC and Spectrescopic Observations in the Royal Observatory, 
Greenwich. 
An Open Competition for one Situation will be held in London on Tues- 
day, September 3oth, and following days. 
A Preliminary Examination will be he!din London, Edinburgh, and Dub- 
lin, on Tuesday, September 16th. 
Limits of age—18 and 25. Applications for the Regulations and the neces 
sary Form should be made at once to the Secretary, Civil Service Commis- 
sion, Cannon Row, London, S.W, 


4 
S), 
A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 
ffices, 
chants, 
| 
ND 
, &e. { 
of the 
me 
frica. 
by | 
| 
ke. 
for it 3 
O- 
| 


Ixxxvi 


NATURE 
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Just ready, in crown 8vo, cloth, price 35. 6a. 


THE SPECTROSCOPE AND ITS APPLICATIONS 


BY J. NORMAN 


LOCKYER, F.RS. 


WITH A COLOURED PLATE AND NUMEROUS WOODCUTS. 


Being VOLUME ONE of “ NATURE SERIES,” a Series of Popular Scientific Works now in course of 
publication, 


MACMILLAN & CO, London. 


WORKS BY SIR SAMUEL BAKER, F.R.G.S. 


THE NILE TRIBUTARIES of ABYSSINIA and the SWORD HUNTERS of the 

HAMRAN ARABS. Fourth and cheaper Edition, with numerous Illustrations and Maps. Crown 8vo, 6s. 

The Zimes says :—“ It solves finally a geographical riddle which hitherto had been extremely perplexing, and it adds much 
to our information respecting Egyptian Abyssinia and the different races that spread over it. It contains, moreover, some notable 
instances of English daring and enterprising skill ; it abounds in animated tales of exploits dear to the heart of the British sport. 
man ; and it will attract even the least studious reader, as the author tells a story well, and can describe nature with uncomma 


power.” 


THE ALBERT N’YANZA GREAT BASIN of the NILE, and EXPLORATION of the 

NILE SOURCES. Third and cheaper edition, with numerous Illustrations and Maps. Crown 8vo, 6s. 

**The author, while he equals other African explorers in ‘judgment and daring, far exceeds them in literary capacity. H 
produced two volumes which can be read straight through with pleasure. 
_ _ **Charmingly written, full—as might be expected—of incident, and free from that wearisome reiteration of useless facts which 
is the drawback to almost all books of African travel.” —.Spect.tor. 


MACMILLAN AND CO., London. 


RICHARD PROCTOR, THE ASTRONO- 

MER. For Original Portrait, and First Memoir ever written, see the 

‘ llustrated Review for August 28th. Price 2d. Office, 52, Fleet 
treet. 


HCLLOWAY’S OINTMENT and PILLS. 


—Unwholesome Changes.—The changeable weather is causing much 


sickness, and exerting the most deleterious influence in deranging the | 


secretions of the body. Alternating chills and heats so derange the 
capillary circulation that the liver, stomach, or lungs must become dis- 
ordered. Holloway’s Ointment well rubbed over these organs twice a 
day provides the quickest, safest, and best corrective. It penetrates 
the skin, enters the deeper structures, purifies their blood, cleanses their 
substance, equalises their circulation, and renders their secretions abun- 
dant, without annoying, irritating, or exhausting the weakest or most 
delicate invalid. Colds, coughs, influenzas, and other chest complaints 
originating in damp, variable seasons, are checked in their debilitating 
careers and cured by Holloway’s remedies. 


Second Edition, crown 8vo, 3s. 
The CHILDHOOD of the WORLD: a 


Simple Account of Man in Early Times. By Epwarp Ctopp, 
F.R.A.S. 


«This genial little volume is a child’s book as to shortness, cheapness, and 
simplicity of style, though the author reasonably hopes that older people will 
use it as a source of information not popularly accessible elsewhere as to the 
life of Primitive Man and its relation to our own. .. . This book, if the 
time has come for the public to take to it, will have a certain effect in the 
world. It is not a mere compilation from the authors mentioned in the 
preface, but takes its own ground and stands by itself and for itself. Mr. 
Clodd has thought out his philosophy of life, and used his best skill to 
bring it into the range of a child’s view.”—E. B. Tytor, F.R.S., in 
NATURE. 

** I read your little book with great pleasure. I have no doubt it will do 
good, and hope you will continue your work. Nothing spoils our temper so 
much as having to unlearn in youth, manhood, and even old age, so many 
things which we were taught as children. A book like yours will prepare a 
far better soil in the child’s mind, and I was delighted to have it to read to 
my children.”—Letter trom Professor Max MuLuer to the Author. 


MACMILLAN & CO., London, 


In the Press. 
THE ELEMENTS OF EMBRYOLOGY. 


By MICHAEL FOSTER, M.A., F.R.S., 
Przlector in Physiology at Trinity College, Cambridge ; and 
F. M. BALFOUR, Scholar of Trinity College, Cambridge. 


MACMILLAN & CO., London. 


“THE GARDEN,” 
A Weekly Illustrated Journal Devoted Solely to Horticulture in all its 


branches. 

THE GARDEN is conducted by WiLL1am Rosinson, F.L.S., Authoro 
** Hardy Flowers,” ‘‘ Alpine Flowers for English Gardens,” ‘* The Parks, 
Promenades, and Gardens of Paris,” &c.; and the best Writers in every de 
partment of Gardening are contributors to its pages. 

The following are some of the subjects regularly treated of in its pages:= 


The Flower Garden. Hardy Flowers. 
dscape Gardening. Town Gardens. 
The Fruit Garden. The Conservatory. 
Garden Structures. Public Gardens. 
Room and Window Gardens. The Greenhouse and Stove. 
Notes and Questions. The Household. 
Market Gardening. The Wild Garden. 
Trees and Shrubs. The Kitchen Garden. 
Tue GARDEN may be obtained th h all N and atthe Railway 


Bookstalls, at 4¢. per copy. It may also be had direct from the Office at 5s, 
for a Quarter, 9s. 9¢. for a Half-year, and 19s. 6d. for a Year, payable in ad- 
vance, and in Monthly Parts. Specimen Copies (post-free), 434. 

37, Southampton Street, Covent Garden, W.C. 


THE ONLY CHEAP FARMERS’ NEWSPAPER. 
THE CHAMBER OF 
AGRICULTURE JOURNAL 


AND FARMERS’ CHRONICLE, 
Edited by JoHn ALGERNON CLARKE, Secretary to the Central Chamber of 


Agriculture, 
Devotes specialattention to the discussions and proceedings of the Cham 
bers of Agriculture of Great Britain (which now number upwards o- 
18,000 members), besides giving original papers on practical farming! 
and a mass of intelligence of particular value to the agriculturist. 

The London Corn, Seed, Hop, Cattle, and other Markets of Monday 
are specialiy reported in this Journal, which is despatched the same 
evening so as to insure delivery to country subscribers by the first post 
on Tuesday morning. Price 3:., or prepaid, 15s. a year post free. 


Published by W. PICKERING, 21, Arundel Street, Strand, W.C. 
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MACMILLAN & CO’S PUBLICATIONS. 


This day, in Crown 8vo, price 3s. 6d. 


The SPECTROSCOPE and its APPLICATIONS. By J. Norman Lockyer, F.R.S. 
With Coloured Plate and numerous Woodcuts. Being Vol. I. of ‘* NATURE SERIES,” a Series of Popular Scientific 
Works now in course of Publication. 


THE DEPTHS OF THE SEA: an Account of the General Results of the Dredging 
Cruises of H.M.S. Porcupine and Lightning during the Summers of 1868, 1869, and 1870, under the Scientific Direction of Dr. 
Carpenter, F.R.S., J. Gwyn Jeffreys, F.R.S., and Dr. Wyville Thomson, F.R.S. By Dr. WYVILLE THOMSON, F.R.S., 
Director of the Scientific Staff of the Challenger Expedition. In 8vo, cloth, extra gilt, with nearly 100 Illustrations and 8 
Coloured Maps and Plans, price 31s. 6d. 

‘Nothing can be more complete than the account of the scientific results of these voyages, which are fully illustrated by 
woodcuts of the strange forms of life brought from the dark depths of the ocean, by charts of soundings, and elaborate tables ot 
deep-sea temperature.” —Daily News. 

‘‘ Looking at the engravings, it is not too much to say that no such illustrations of the peculiarly delicate and complicated 
forms of lower animal life have yet appeared.” — 7imes. 


The FORCES of NATURE. A Popular Introduction to the Study of Physical 
Phenomena. By AMEDEE GUILLEMIN. Translated from the French by Mrs. NORMAN LOCKYER, and Edited, 
with Additions and Notes, by J. NORMAN LOCKYER, F.R.S. Illustrated by 11 Coloured Plates and 455 Woodcuts. 
Second Edition. Royal 8vo, Cloth extra, 315. 6d. 

“Translator and editor have done justice to their trust. The text has all the force and flow of original writing, combining 
faithfulness to the author’s meaning with purity and independence in regard to idiom; while the technical precision and accuracy 
pervading the work throughout speak of the watchful editorial supervision which has been given to every scientific detail. 
Altogether, the work may be said to have no parallel, either in point of fulness or attraction, as a popular manual of physical 
science.”—Saiurday Review, 


Third Edition of PROFESSOR ROSCOE’S LECTURES on the SPECTRUM 
ANALYSIS. Revised throughout, with Appendices, Engravings, Maps, and Chromo-Lithographs of the Spectra of the 
Chemical Elements and Heavenly Bodies. Medium 8vo, Cloth extra, 215. 


THE LIFE and LETTERS of JAMES DAVID FORBES, F.R.S., late Principal of the 
United College in the University of St. Andrews. By J. CAMPBELL SHAIRP, LL.D., Principal of the United College 
in the University of St. Andrews, PROFESSOR TAIT, University of Edinburgh, and A. ADAMS-REILLY, F.R.G.S, 
With Portraits, Map, and Illustrations. 8vo, 16s. 

‘* Not only a biography which allshould read, but a scientific treatise vithout which the shelves of no physicist’s library can 
be deemed complete.” —Standard. 


PROFESSOR HUXLEY’S CRITIQUES and ADDRESSES. 8vo, Ios. 6d. 

ConrENTsS :—Administrative Nihilism. The School Boards: what They Can Do and what They May Do. On Medical Edu- 
cation. Yeast. On the Formation of Coal. On Coral and Coral Reefs. On the Methods and Results of Ethnology. On some 
Fixed Points in British Ethnology. Paleontology and the Doctrine of Evolution. Biogenesis and Abiogenesis, Mr. Darwin’s 
Critics. The Genealogy of Animals, Bishop Berkeley and the Metaphysics of Sensation. 


(By the same Author—LAY SERMONS, ADDRESSES, AND REVIEWS. New and Cheaper Edition. Crown 8vo, 75. 6d, 


The CONFLICT of STUDIES; and other Essays on Subjects connected with 
EDUCATION. By ISAAC TODHUNTER, M.A., F.R.S., late Fellow and Principal Mathematical Lecturer of 
St. John’s College, Cambridge. 8vo, 10s. 6d. 

ConTENTS —The Conflict of Studies—Competitive Examinations—Private Study of Mathematics—Academical Reform— 

Elementary Geometry—The Mathematical Tripos. 


THE CHILDHOOD OF THE WORLD. A Simple Account of Man in Early Times. 

By EDWARD CLODD, F.R.A.S. Second Edition. Crown 8vo, 35. 

Prof. Max Miiller, in a letter to the Author, says :—‘‘I read your book with great pleasure. Ihave no doubt it will do 
good, and I hope you will continue your work. Nothing spoils our temper so much as having to unlearn in youth, manhood, 
and even old age, so many things which we were taught as children, A book like yours will prepare a far better soil in the child’s 
mind, and I was delighted to have it to read to my children,” 


THE BEGINNINGS of LIFE: Being some Account of the Nature, Modes of Origin, 
and Transformations of Lower Organisms. By H. CHARLTON BASTIAN, M.D., F.R.S. With upwards of 100 Lilus- 
trations. 2 vols, crown 8vo, 28s. 


ON the GENESIS of SPECIES. By St. George Mivart, F.R.S. Second Edition, to 
which Notes have been added in reference and reply to Darwin’s ‘‘ Descent of Man.” With numerous Illustrations, Crown 
8vo, 9s. 
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Published Monthly. 


Price One Shilling. 


ART 


PICTORIAL AND INDUSTRIAL: A REVIEW. 


WITH CHOICE EXAMPLES FROM VARIOUS SOURCES, 
REPRODUCED BY THE HELIOTYPE AND OTHER PERMANENT PROCESSES. 
Edited by JOHN FORBES-ROBERTSON. 

“ARS ARTIS CAUSA, ITAQUE HOMINIS.” 


CONTENTS FOR SEPTEMBER—Our [Illustrations :—1. Macdowell’s “ First Thorn in Life ;” 2. “The Flower 
Seller,” by T. Ceriez : 3. “After the Day’s Work is Done,” by F. Verheyden. Troy no longer a Myth. Picture 


Restoration in Venice. Art Notes and Gossip. Reviews. 


London: SAMPSON LOW, MARSTON, LOW, & SEARLE, 188, Fleet Street, E.C. 


SCHOOL OF CHEMISTRY, 
20, GREAT MARLBOROUGH STREET, 
LONDON, W. 
Directep sy ARTHUR VACHER, F.C.S. 


The Instruction is essentially practical; there are no Lectures, Each 
Student works independently. 

The Course of Stuay is arranged to qualify the Student as an Analyst 
and to enable him generally to apply the science to any branch of industry. 
But the Students are free to pursue their own particular obje: 

The hours are from Ten to Four. On Saturdays the a is re- 
served for Ladies 

The Charge is Five Pounds per Month. This includes Instruction, 
Chemicals, Apparatus, &c. Occasional Students are received at the same 
rate, namely, Ten Shillings per Month for each Half-day in the Week. 
Schoolmasters requiring personal instruction pay Half-fees. 


THE JOURNAL OF THE ANTHROPO- 
LOGICAL INSTITUTE OF GREAT BRITAIN AND IRELAND 
Ta which are united the Anthropological and Ethnological Societies of 

London). 


No. 7. APRIL, 1873. PRICE 4s. (illustrated). 
ConTENTS :— 


‘The Inhabitants of Car Nicobar; Wars of Extirpation and Habits of the 
Native Tribes of Tasmania ; The Macas Indians (with coloured plate); Re- 
lation of the Parish Boundaries in the South-east of England to great Phy- 
sical Features, particularly to the Chaik Escarpment (with three coloured 
maps) ; On the Looshais Stone Implements and Pottery from Canada (with 
two plates) ; The Ventnor Flints; Theories regarding Intellect and Instinct ; 
On a Collection of 150 Ancient Peruvian Skulls (with two plates); On 
Ancient Peruvian Pottery (with a plate) ; On Fragments of a Human Skull 
and other Bones from Birkdale ; Religious Beliefs of the Ojibois Indians: 
Rock Inscriptions in Brazil (with a plate); Danish Aspect of the Local No- 
menciature of Cleveland ; Consecration of the Serpent among the Druids ; 
with Discussious on the Papers, and Anthropological Miscellanea. 


London: TRUBNER & CO., 57 and 59, Ludgate Hill. 


RUPTURES.—BY ROYAL LETTERS PATEwY. 
WHITE’ S MOC-MAIN LEVER TRUSS 


is allowed by upwards of 500 Medical Men to be the most effec- 
tive in the ive treatment of Hernia. The useof 


a steel spring, so often hurtful in its effects, is here avoided ; a 
being round the body, while the 

ting power is supplied by the MOC-MAIN PAD and 
PATEN LEVER, t biting with so much ease and closeness 
@ that it cannot be detected, and may be worn during sleep. A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of a body, 
2 inches below the hips, being sent to the manu: 


JOHN WHITE, 228, Piccadilly. 
215., 26s, and 315. 6d. 
E » Double ,, 318 425., and 525. 6d. \Post-free 
Umbilical 42s. and 52s. 
ELASTIC STOCKINGS, KNEE-CAPS, 
for Veins and all of Swelling of the legs 
io texture, and inexpensive, and drawn 
6d., 75. 6d., 105., and 16s. each. 
‘ostage free. 
JOHN WHITE, Manutacturer, 228, Piccadilly, Londoo, 


This day is published, 8vo, 2s. 62., on large paper, with the Plates on India 
paper, 5s., Part 3 of 


THE NATURAL HISTORY OF THE 
BRITISH DIATOMACE#, By ARTHUR SCOTT DONKIN, 
> -D. se! Lecturer in Medical Jurisprudence to the University of 

url 


JOHN VAN VOORST, 1, Paternoster Row. 


THE ARITHMOMETER (Thomas de 
COLMAR’S).—A Calculating Machine for performing all arithmetical 
operations with speed and unerring accuracy. 

In use at the General Register Office, Census Office, War Office, India 
Office, Board of Trade, and other Government Offices, by all the large In- 
surance Offices in England, in Observatories and in the Offices of Engi- 
neers, Bankers, Merchants, Accountants, &c. Prices from £6 to 432- The 
instrument most in use is the one giving a product of 16 figures with quo- 
tient and quotient-effacer. Price £20 

Sole Agent for England, the Colonies, and the United States, W. A. 
Grnee, Patent Agent, 4, South Street, Finsbury, London, who will send 
Price List and all other particulars on application. 


TISLEY’S IMPROVED FORM OF 


OZONE GENERATOR, 


“ Which gives abundanee of Ozone and is not liable to be broken.”— 
NaturE, June 12 and 19, 1873. 


AND ALL KINDS OF 
Electrical, Physical, & Chemical Apparatus 
MADE BY 
TISLEY AND SPILLER, 
172, BROMPTON ROAD, S.W., 
(Three minutes’ walk from South Kensington Museum). 


Agenis for Hartnack’s Microscopes, etc., recommended by Prof. 
Rutherford, M.D., 


PRICE EIGHTEENPENCE. 


THE PRACTITIONER: 
A Monthly Journal of 
TRARAPEUTIC 


Edited by FRANCIS E. ANSTIE, M.D., F.R.C.P., Senior Assistant 
Physician to Westminster Hospital ‘and Lecturer on Materia Medica in 
Westminster Hospital School. 

No. LXI1. for SEPTEMBER, 1873, Contasns— 

Original Communications :— 

W. Macvowa tt, M.D. (Edin.).—*‘ Notes on Guarana.” 

SrepHen SKINNER, M.&.—*‘ On the Treatment of Enteric Fever by the 
Internal Use of Disinfection.” 

Dr. Ainst1zE.—“ On Digitalus in Acute Febrile Diseases.” 

Grorce Bearp, M.D., of New York.—‘‘ The Treatment of Neuralgia 
by Electricity.” 

Reviews, Clinic of the Month, Extracts from British and Foreign Jour- 
nals, Notes and Queries. 

DEPARTMENT OF Punstic HeattH.—The Medical Officer of Health: 
his Administrative and Clerical Duties.—The Sanitary State of the Stafford- 
shire Pottery Districts —Enteric Fever from Infected Milk; the Outbreak 
in the Metropolis.—The Artficial Fruit Essences. 


MACMILLAN & CO., 29 & 30, Bedford Street, Covetit Garden, London. 


London, and published by Macmutan & Co. 


Street, New bes. August 28, 1873. 


Printed by R. Cray, Sons & Tavior, at 7 and 8, Bread Street Hill, in the 
at the Office, 38, Bleecker 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


** To the solid ground 
Ot Nature trusts the mind which builds tor aye.”’—WoRDSWORTH 


No. 201, VOL. 8] 


THURSDAY, SEPTEMBER 4, 1873 


Registered as a Newspaper at the General Post Office. 


(All Rights are Reserved. 


ROYAL POLYTECHNIC INSTITUTION, 
309, REGENT STREET, W. 


LABORATORY and CLASS ROOMS are now open or ANALYSES. 
Pupils and Class and Private Studies. Investigations connected with 
Patents Conducted. Classes are now forming in Chemistry, Physics, 
and Steam.—For Fees and Syllabus apply to the Professor of Chemis- 
try, Scientific Department, Royal Polytechnic Institution. 


ROYAL COUNCIL OF EDUCATION.— 
The Laboratory and Class-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING. The subjects of the above 
Examinations can be studied either Privately or in Classes. Fees 
moderate. Analyses and investigations conducted.—. pply to Prof. 
E. V. GARDNER, F.E.S., F.S.A., 44, Berners Street, 


SCHOOL OF CHEMISTRY, 
20, GREAT MARLBOROUGH STREET, 
LONDON, W. 
Directep sy ARTHUR.VACHER, F.C.S. 


The Instruction is essentially practical; there are no Lectures. Each 
Student works independently. 

The Course of Study is arranged to qualify the Student as an Analyst 
and to enable him generally to apply the science to any branch of industry. 
But the Students are free to pursue their own particular yr 

The hours are from Ten to Four, On Saturdays the Laboratory is re- 
served for Ladies. 

The Charge is Five Pounds per Month. This includes Instruction, 
Chemicals, Apparatus, &c. Occasional Students are received at the same 
rate, namely, Ten Shillings per Month for each Half-day in the Week. 
Schoolmasters requiring personal instruction pay Half-fees. 


ST. MARY’S HOSPITAL MEDICAL 
SCHOOL. 
OPEN SCHOLARSHIP AND EXHIBITION IN NATURAL 
SCIENCE. 

The Examination for 1873 will be held on Thursday, the 25th of Septem- 
ber, and following days. Candidates are requested to call upon the Dean, 
at his residence, on the morning of Wednesday, September 24th, between 
the hours of 10 and 1, and to bring with them the necessary certificate. 

For further particulars apply to the Registrar, at the Hospital, or to 


W. B. CHEADLE M.D. Dean of the School. 


ROYAL SCHOOL OF MINES. 
DEPARTMENT OF SCIENCE AND ART. 


During the Twenty-third Session, 1873-4, which will commenee on the rst 
of October, the following Courses of Lectures, and Practical Demonstra- 
tions will be given: — 


. Chemistry. By E. Frankland, Ph.D. F.R.S. 
Metallurgy. By John Percy, M.D. F.R.S. 

Natural History.  § T. H. Huxley, LL.D. F.R.S. 
. Mineralogy. | By Warington W: Smyth, M.A. F.R.S. 
Mining. Chairman. 

Geology. By A. C. Ramsay, LL.D. F.R.S. 

— Mechanics. By T. M. Goodeve, M.A. 
Physics. By Frederick Guthrie, Ph.D. F.R.S. 
Mechanical Drawing. By Rev. J. H. Edgar, M.A. 


The Fee for Students desirous of becoming Associates is £30 in one sum, 
on entrance, or two annual payments of £20, exclusive of the Laboratories. 

Pupils are received in the Chemical Laboratory, umier the direction of 
Dr. Frankland, and in the Metallurgical Laboratory, under the direction of 
Dr. Percy. These Laboratories will be reopened on October 1st. 

Tickets to separate Courses of Lectures are issued at £3 and £4 each. 

Officers in the Queen’s Service, Her Majesty’s Consuls, Acting Mining 
Agents, and Managers may obtain Tickets at reduced prices. 

Science Teachers are also admitted to the Lectures at reduced fees. 

His Royal Highness the Prince of Wales grants Two Scholarships, and 
several others have also been established by Government. 

For a prospectus and information apply to the Registrar, Royal School of 
Mines, Jermyn Street, London, S.W 


TRENHAM REEKS, Registrar. 


Note —By order of the Lords of the Committee of Council on Educa- 
tion, the instruction in Chemistry, Physics, Applied Mechanics, and Natu- 
ral History will be given in the New Buildings, in the Exhibition Road, 
South Kensington. 


SCIENCE TUITION BY CORRESPON- 
DENCE.—Mr. ROUTLEDGE, B.Sc. F.C.S., Bowdon, Cheshire. 


REQUIRED by a FELLOW of the LIN- 
NEAN and Zoological Societies, holding Certificate in Biology from 
the Royal School of Mines; sometime Assistant in the Museum of the 
Royal College of Surgeons, London, and the British Museum, and late 
Curator of the Brighton Aquarium, an Engagement in England, Ame- 
rica, or the Colonies, as Curator or Assistant-Curator toa Museum, or 
as Manager of an Aquarium. High-class Testimonials Address— 
W. Saville Kent, Nature Office, London. 
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THE OWENS COLLEGE, 
MANCHESTER. 
pine SESSION 1873-4 will be opened in the New Buildings in Oxford 


PRINCIPAL J. G. GREENWOOD, B.A. 
PROFESSORS anp LECTURERS. 
“ Professor J. G. GREENWOOD, B.A. 
{ os University College, London.) 
Latin... «| Professor A. S. WILKINS, M 


Comparative Philology 
stant Lecturer in Greek and 
Mr. EDWIN B. ENGLAND, M.A. 
Professor A. W. WARD, M.A. 
English Language _and{ (Fellow of St. Peter’s College, Cambridge.) 
Literature .. Assistant Lecturer— 
Ancient and Modern Hist. Mr. THOS. N. TOLLER, M.A. 
(Fellow of Christ’s College, Cambridge.) 
Professor THOMAS BARKER, M.A, 
(Late Fellow of Trinity College, Cambridge.) 
Assistant Lecturer— 
Mr. A. T. BENTLEY, M.A 
Professor BALFOUR ‘STEWART, M.A. 
LL.D. F.R.S 


Professor THOMAS H. CORE, M.A. 
Demon- Mr. F. KINGDON 
strators. UMr. A. SCHUSTER, Ph.D. 


Civil and Mechanical En- |Professor OSBORNE REYNOLDS, M.A. 
gineering .. (Fellow of Queen’s Colle -e, Cambridge.) 
Geometrical and "Mechani- Assistant—Mr. JOHN B. MILLAR, B.E. 


cal Drawing ... 
Logic and ental RS W. STANLEY JEVONS, M.A. 


(Fellow of University College, London.) 
Latin— 


Mathematics... 


Natural Philosophy ... 
Physical Laboratory... 


Moral Philosephy .. 


Political Economy ... (Fellow of 


Professor JAMES 
(Fellow of Oriel Oxford.) 
Assistant Lecturer— 
Mr. T. E. HOLLAND, M.A B.C,L. 

(Late Fellow of Exeter College, Oxford ) 
Ditto—Mr. J. B. GUNNING MOORE, M.A. 
Ditto—Mr M. R. KENNEDY, M. A. 

(Fellow of Pembroke Colle ge Cambridge, ) 
— H. E. ROSCO B.A. Ph. 


Jurisprudence and Law ... 


{ 
| Senior Demonstrator— 
Mr. C. F.R.S. 

Junior Assistant Lecturer— 

Mr. W. DITTMAR, S.E. 

| Assistant med WILLIAMS, 

Demonstrators (Mr. H. GRIMSHAW. 
(Sir 


Chemistry .. .. 
Chemical Laboratory... 


Organic Chemistry 
Animal Physiology and‘ 
W.C. WILLIAMSON, F.R.S. 


Mr. C. SCHORLEMMER, F.R.S. 
Zool 
Ve Physiology an 


any 
Physiology and) professor ARTHUR GAMGEE, M.D. F.R.S. 


Histology 
Geology and Palaontology| Lecturer Mr. BOYD DAWKINS, M.A. 


Mineralogy ... — CHAS. A, BURGHARDT, 


Oriental Languages ... 
guages Professor T. THEODORES. 


French Language and Lite- > HERMANN BREYMANN, 
ature... 
Free Hand Drawin Lecturer—Mr. WILLIAM WALKER, 
Harmonv__ and 
Composition Mr. FREDK. BRIDGE, Mus. B. 


The Next Session commences on the 7th October. 

for must not be under fourteen years of age, and 
R.. under sixteen will be required to pass a preliminary examination in 
English, Arithmetic, and the elements of Latin. 


Prospectuses of the several Departments of the aed Classes, the Evening 
Classes, and the Medical School, and of the Scholarships and Entrance 
Exhibitions tenable at the College, will be sent on application. 


J. HOLME NICHOLSON, Registrar. 


PRY’S 
CARACAS 
“nite COCOA 


“As a delicious, refreshing, and nourishing beverage, with delicate flavour 
¢ aroma, it anything that has yet been offered to 
the public.”—Londen 


NOTICE, 


BRITISH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE. 


“NATURE” FOR SEPTEMBER 18 
And the following Numbers, will contain FULL REPORTS of 
THE PRESIDENT’S ADDRESS, 


And of the ADDRESSES and PROCEEDINGS in the 
rent Sections, 


NOTES FROM THE * CHALLENGER, 
By Prof. WYVILLE THOMSON, F.R.S., 
And other Articles of Interest. 


WITH THE NUMBER FOR SEPT. 18 WILL BE GIVEN A 
PORTRAIT OF THE LATE PROF. FARADAY, 


BEAUTIFULLY ENGRAVED ON STEEL. 
PUBLISHED EVERY THURSDAY, PRICE 4d. 


MACMILLAN & CO., LONDON. 


To be had also of all Booksellers and Newsagents in 
BRADFORD. 


TEXT-BOOKS OF SCIENCE, EDITED BY 
T. M. GOODEVE, M.A., AND C. W. MERRIFIELD, F.R.S. 


In small 8vo, cloth, with 88 Woodcuts, price 4s. 6d. 


QUANTITATIVE CHEMICAL ANALY- 


SIS. ByT. E. THORPE, Ph.D. F.R.S.E., Professor of Chemistry in 
the Andersonian University, Glasgow. 


By the same Author (in the press)— 
‘* Qualitative Analysis and Laboratory Practice.” 
Text-Books Areviously published, price 3s. 6d. each :— 
** Goodeve’s Mechanism.” 
“Bloxam’s Metals.” 
Miller’s Inorganic Chemi: 
** Griffin’s Algebra and ‘Trigonometry.” 
“Notes on the same, with Solutions. 
“*Watson’s Plane and Solid Geometry.” 
“* Maxwell’s Theory of Heat.” 
“* Merrifield’s Technical Arithmetic.” 
* Hunter's Key to Merrifield’s Arithmetic.” 
** Anderson’s {trength of Materials.” 
** Jenkin’s Electricity and Magnetism.” 
** Shelley’s Workshop Appliances.” 
“‘ Armstrong’s Organic Chemistry ” (on Oct. 1). 


London: LONGMANS, GREEN, & CO.., Paternoster Row. 


THE JOURNAL OF THE ANTHROPO- 
LOGICAL INSTITUTE OF GREAT BRITAIN AND IRELAND 
In which are united the Aathcapehegiest and Ethnological Societies of 

ion). 


No. 7. APRIL, 1873. PRICE 4s. (lilustrated). 
ConTENTS :— 


The Inhabitants of Car Miaser i Wars of Extirpation and Habits po the 
Native Tribes of Tasmania ; The Macas Indians (with coloured plate) ; 
lation of the Parish Boundaries in the South-east of England to great A od 
sical Features, particularly to the Chalk Escarpment (with three coloured 
maps) ; On the shais Stone Implements and Pottery from Canada (with 
two plates) ; ; The Ventnor Flints; Theories —— Intellect and yg Ly 

a Collection of 150 Ancient Peruvian Skulls (with two 
Ancient Peruvian Pottery (with a plate) ; On Fragments of a Human Skull 
and other Bones from Birkdale ; Religious Beliefs of the Ojibois Indians: 
Rock Inscriptions i in Brazil I (with — I ay - Aspect of the Local No- 

e of Serpent among the Druids ; 
with Discussious on the and Miscellanea. 


London: TRUBNER & CO., 57 and 59, Ludgate Hill, 
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FLETCHER’S NEW UNIVERSAL 
FURNACE (GAS), 


"NOLONINUYM 


For Muffles, Crucibles, Ladles, and general purposes; requiring neither 
blast nor attention, and working at any required temperature with certainty. 
Small sizes for Laboratory work. Large sizes for brass and iron castings, 
reducing photo. waste, photo. enamelling, assaying, and all purposes where 
exact results are required without constant attention. More than fifteen 
hundred of these furnaces are now in use. Drawings and description free 
by post. 
THOS. FLETCHER, F.C.S., Bold Street and Suez Street, Warrington. 


“THE GARDEN,” 


A Weekly Illustrated Journal Devoted Solely to Horticulture in all its 
branches. 


THE GARDEN is conducted by Witttam Rosinson, F.L.S., Authoro 
“ Hardy Flowers,” ‘‘ Alpine Flowers for English Gardens,” “‘ The Parks, 
Promenades, and Gardens of Paris,” &c.; and the best Writers in every de- 
partment of Gardening are contributors to its pages. 

The following are some of the subjects regularly treated of in its pages :— 

¢ Flower Garden. Hardy Flowers. 
Landscape Gardening. | Town Gardens. 
The Fruit Garden. The Conservatory. 
Garden Structures. Public Gardens. 
Room and Window Gardens. | The Greenhouse and Stove. 
Notes and Questions. The Household. 
Market Gardening. The Wild Garden. 
Trees and Shrubs. | The Kitchen Garden. 

Tue GAkDEN may be obtained throngh all Newsagents and atthe Railway 
Bookstalls, at 4d. per copy. It may also be had direct from the Office at ss. 
for a Quarter, 9s. 9¢. for a Half-year, and 19s. 6d. for a Year, payable in ad- 
vance, and in Monthly Parts. Specimen Copies (post-free), 4}2 


37, Southampton Street, Covent Garden, WC. 


RUPTURES.—BY ROYAL LETTERS PATENT. 
WHITE’S MOC-MAIN LEVER TRUSS 


is allowed by upwards of s00 Medical Men to be the most effec- 
tive invention in the curative treatment of Hernia. The useof 
a steel spring, so often hurtful in its effects, is here avoided; a 
; soft bandage being worn round the body, while the requisite 

|} resisting power is supplied by the MOC-MAIN PAD and 
PATENT LEVER, fitting with so much ease and closeness 
that it cannot be detected, and may be worn during sleep. A 
descriptive circular may be had, and the Truss (w cannot 
fail to fit) forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the manufacturer, 


JOHN WHITE, 28, Piccadilly. 


Price of a single Truss, 16s., 215., 268. 6d., and 318. 6d. 
Don 315 6d., 428., and 528. 6d. 


TRADE many, 


” ” \Post-free 


Umbilical 42s. and 52s. 6a, 

ELASTIC STOCKINGS, KNEE-CAPS, 
&c., for Varicose Veins and all of Weakness, 


Yostage free. 
JOHN WHITE, Manutacturer, 228, Piccadilly, Londov_ 


Price 2s. 


AUNT RACHEL’S LETTERS ABOUT 
WATER AND AIR. A few facts about heat in relation to these 
substances told in simple language. 

“In all respects to be commended as a book to be put into the hands 
the Nature. 

* From the quent care which has been taken to make the statements 
strictly to accord with facts ascertained at the date of publication, the 
young reader will have no more to unlearn hereafter than if he studied the 
most expensive and approved volumes by the recognised authorities of the 
day.” —Scientific Review. 

London: LONGMANS, GREEN, & CO., Paternoster Row. 


DRAPER’S INK (DICHROIC). 


THE NEW BLACK INK 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becomes a pleasure when this Ink is used. It has been adopted 
by the principal Banks, Public Offices, and Railway Companies throug 
reland. 


It writes almost instantly Full Black. | Flows easily from the Pen. 
Does not corrode Steel Pens. Blotting-paper may be applied at the 
a to use, and not liable to | moment of writing. 

ot. 


TO BE HAD OF ALL STATIONERS. 


BEWLEY AND DRAPER, DUBLIN. 


MR. TENNANT, GEOLOGIST, 
149, STRAND, LONDON, W.C. 
GIVES INSTRUCTION IN MINERALOGY AND GEOLOGY, and 
can supply Elementary Collections of Minerals, Rocks and Fossils, to Illus- 
trate the Works of Ansted, Buckland, Lyell, Jukes, Page, and others, on 
the following terms: 


100 Small Specimens, in Cabinet, with Three Trays. 4220 
200 Specimens, larger, in Cabinet, with Five Trays ...... aa 2 a 
300 Specimens, larger, in Cabinet, with Eight Drawers ...... 1010 © 
400 Specimens, larger, in Cabinet, with Twelve Drawers...... 2100 
More extensive Collections, either to illustrate Mineralogy or Geology, at 


50 to 500 Guineas each, with «very requisite to assist those commencing the 
study of these interesting branches of Science, a knowledge of which affords 
so much pleasure to the travellcr in all parts of the world. 

In the more expensive Collections some of the specimens are rare and 
all more select. 


THE ONLY CHEAP FARMERS’ NEWSPAPER. 
THE CHAMBER OF 


AGRICULTURE JOURNAL 


AND FARMERS’ CHRONICLE, 


Edited by Joun Atczrnon Crarxe, Secretary to the Central Chamber of 
Agriculture, 
Devotes special attention to the discussions and proceedings of the Cham 
bers of Agriculture of Great Britain (which now number upwards o- 
18,000 members), besides giving original papers on practical farmingf 
and a mass of intelligence of particular value to the agriculturist. 

The London Corn, Seed, Hop, Cattle, and other Markets of Monday 
are specialiy reported in this Journal, which is despatched the same 
evening so as to insure delivery to country subscribers by the first post 
on Tuesday morning. Price 3:., or prepaid, 15s. a year post free. 
Published by W. PICKERING, 21, Arundel Street, Strand, W.C. 


THE ZOOLOGIST. 
A MONTHLY JOURNAL OF NATURAL HISTORY. 
Conducted by Epwarp Newman, F.L.S. F.Z.S. &c. 


The Zoologist was established in 1843 to record and preserve observations 
on subjects similar to those treated of in White's ‘‘ Natural History of Sel- 
borne,” and the success which has attended it is sufficient proof that its plan 
is acceptable to “* out-of-door naturalists ;” those who delight in observing 
the manners, habits, the private lives, the migrations, movements, nests, 
young and food of animals. It contains original papers and records of facts 
relating to Quadrupeds, Birds, Reptiles, Fishes, and Insects, together with 
notices of recent works on every branch of Natural History. The editor 
has been assisted by more than two hundred of our very best zoologists. 


Published on the First of every Month. 
PRICE ONE SHILLING. 


NEWMAN’S ENTOMOLOGIST: 


A MONTHLY ILLUSTRATED JOURNAL OF BRITISH INSECTS. 
Conducted by Epwarp Newman, F.L.S. F.Z.S. &c., 
Late President of the Entomological Society. 

The objects of the Entomologist are to give every information about In- 
sects ; more especially to work out the history of those which attack Fruit 
and Forest Trees, Vegetables, Root and Seed Crops, Greenhouse and Gar- 
den Plants, with a view to suggesting remedies. Notes, Observations, and 
Queries on every branch of the Science are solicited. To preserve a con- 
tinuous record of the occurrence of rarities. To improve collections by 
offering a ready medium for the exchange of specimens. 

Published on the First of every Month. 
PRICE SIXPENCE. 


SIMPKIN, MARSHALL, and Co , Stationers’ Hall Court. 


*,* Subscriptions for one year, post free, Six Shillings, payable in advance 
to Edward Newman, 9, Devonshire Street, Bishopsgate, E. Prepayment by 


the oer effectually removes the possibility of irreg delivery by provm- 
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E. GALLAIS & CO., 


OWNERS OF THE ESTATES OF COS. LABARY AND POTEMAC (CLOSE TO THE CHATEAU LAFITTE) 


BORD 


GOOD SOUND ORDINAIRE us 
RICH FULL-BODIED POTEMAC ... 


AFTER DINNER WINE. 


COS. LABARY, 1865 


IMPORTERS OF ALL OTHER KINDS OF WINE, &. 


EAUX, 
Beg to announce the following Wines of their own growth : 


14s. PER DOZEN. 
24s. ” 


66s. PER DOZEN. 


27, MARGARET STREET, REGENT STREET, LONDON, w. 


E. DENT & CO., 61, Strand, & 34, Royal Exchange. 


(FACTORY, SAVOY ST.), LONDON. 
MANUFACTURERS OF CHRONOMETERS, WATCHES, ASTRONOMICAL AND 
TURRET CLOCKS (with or without Galvanic Contact Apparatus), COMPASSES, &c., 
TO HER MAJESTY AND H.R.H. THE PRINCE OF WALES, AND H.I.M. THE EMPEROR OF RUSSIA, 
MAKERS of the GREAT CLOCK of the HOUSES of PARLIAMENT. 
MAKERS of the NEW STANDARD CLOCK of the ROYAL OBSERVATORY, Greenwich. 
Catalogues or Estimates on Application. 


CHEMICALS & APPARATUS. 


EVERY REQUIREMENT FOR SCHOOL OR PRIVATE LABORATORIES. 
Orders exceeding 4os., carriage paid to any railway station in England. Price Lists on Application. 


MOTTERSHEAD AND CO, 


LABORATORY 


FURNISHERS, 


MARKET PLACE AND ST. MARY’S GATE, MANCHESTER. 


OLEOGRAPHS AND ENGRAVINGS. 


A SELECTION OF THE MOST BEAUTIFUL LANDSCAPES 
AND FIGURE SUBJECTS} IN HANDSOME GOLD FRAMES, 
FROM ONE GUINEA EACH. 
Anyone just furnishing will find this well worth their attention. 


GEO. REES, 


41, 42, 43, RUSSELL STREET, OPPOSITE DRURY 
LANE THEATRE. 


TISLEY’S IMPROVED FORM OF 


OZONE GENERATOR, 


“ Which gives abundanee of Ozone and is not liable to be broken.”— 
Nartorez, June 12 and 19, 1873. 
AND ALL KINDS OF 


Electrical, Physical, & Chemical Apparatus 
MADE BY 
TISLEY AND SPILLER, 
172, BROMPTON ROAD, S.W., 
(Three minutes’ walk from South Kensington Museum), 


Agents for Hartnack’s Microscopes, etc., recommended by Pro}. 
Rutherford, M.D. F.RSE. 


FRENCH.—Conversation, Reading, Special 
Lessons on Pronunciation — Translation — Correspondence, by Dr. 
CLAUDON, Parisian, MiB Strand (opposite the Charing Cross Sta- 
tion). Dr. Claudon is M.D. of Paris, and M.R.C.S. of Tagent, ond 
has ten years’ successful experience in teaching French in this city. 
List of references sent free. 


HOLLOWAY’S OINTMENT and PILLS. 


—Diseases of the Skin.—No case of disease of the skin, be its nature 
what it may, has failed to be benefited when these potent remedies have 
been properly applied. In scrofulous and scorbutic affections they are 
—— serviceable. Scurvy and eruptions, which had resisted all 
other modes of treatment, and gradually became worse from year to 
year, have been completely cured by Holloway’s cooling Ointment and 
purifying Pills, which root out the disease from the blood itself, and 
leave the constitution free from every morbid taint. In the nursery 
Holloway’s Ointment should be ever at hand; it will give ease in — 
and contusions, burns, scalds, and infantile eruptions, and may always 
safely be employed by any ordinary attendant. 


NOTICE TO ADVERTISERS. 


“ NATURE” for SEPTEMBER 18, 
Will contain FULL REPORTS ot the Proceedings of the 
BRITISH ASSOCIATION AT BRADFORD. 


ADVERTISEMENTS intended for this Number should be sent to the 
Office as soon as possible. 


Printed by R. Cray, Sons & Tavtor, at 7 and 8, Bread Street Hill, 


at the Office, 38," Bleecker Street, New 


in the of and published by Macm & 
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Sarr 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


“ To the solid ground 
O; Nature trusts the mind which builds tor aye.”—WoRDSWORTH 


No. 202, VOL. 8] 


THURSDAY, SEPTEMBER 11, 1873 


Regi dasa N at the General Post Office. 


[All Rights are Reserved. 


NOTICE.—ROYAL SCHOOL OF MINES, 


Jermyn Street, London.—The 23rd Session will begin on Wednesday, 
the rst October. Prospectuses may be had-on application. 


TRENHAM REEKS, Registrar. 


MIDDLESEX HOSPITAL COLLEGE 


rovides the most complete means for a Medical Education, Some 
embers of the Staff receive Students as Boarders. 


MIDDLESEX HOSPITAL ENTRANCE 


SCHOLARSHIPS.—Two Entrance Scholarships, of the annual value 
of £25 and £20 respectively, each tenable for two years, are awarded 
at the commencement of the Winter Session. There are numerous other 
Scholarships and Prizes. For the College Prospectus, containing in- 
formation as to Fees, ENTRANCE and other Scholarships, Clinical 
Appointments, Residence of Students, &c., apply to 


JOHN MURRAY, M.D., Dean. 


WESTMINSTER HOSPITAL MEDICAL 
SCHOOL 
(OPPOSITE WESTMINSTER ABBEY). 
The Session will commence on WEDNESDAY, the 1st of October, with 
an Introductory Address by the Dean. The Distribution of Prizes anda 
Conversazione will take place after the Address. The Examination for the 


Entrance Scholarships will be held on September the 25th and 26th. The 
published Prospectus will be sent on application. 


. GEORGE COWELL, F.R.C.S., 
Dean of the School. 


ST. MARY’S HOSPITAL MEDICAL 
SCHOOL. 
OPEN SCHOLARSHIP AND EXHIBITION IN NATURAL 
SCIENCE. 
The Examination for 1873 will be held on Thursday, the 2sth of Septem- 
ber, and following days. didates are requested to call upon the Dean, 
at his residence, on the morning of Wednesday, September 24th, between 


the hours of 10 and 1, and to bring with them the necessary certificate. 
For further particulars apply to the Registrar, at the Hospital, or to 


W. B. CHEADLE M.D. Dean ¢ the School. 


SCIENCE TUITION BY CORRESPON- 
DENCE.—Mr. ROUTLEDGE, B.Sc. F.C.S., Bowdon, Cheshire. 


UNIVERSITY of DURHAM COLLEGE 
OF PHYSICAL SCIENCE, AT NEWCASTLE-UPON-TYNE. 


__ The Session will commence on the 6th October, 1873, and will be divided 
into the Michael iphany, and Easter Terms. 


CLASSES. 


Fee. 
+. 5 gs. the session. 


Mathematics W. Steadman Aldis, M.A. 
hysics ... A. S. Herschel, B.A. F.RA.S. 5 gs. 
Geology ... David Page, LL.D. F.G.S. .. 5 gs. a9 
Rev. J. Bulmer, B.D. oe 2 QS. @ term, 
English Rev. J. Atkinson, B.A, ... 2 
French, German, and Mechanical Drawing, each ... 105. 6d. 4, 


In addition to the Class Fees, Students will be required to pay an En- 
trance Fee of One Guinea. Students who do not enter more than two 
Classes may commute this on payment of Seven Shillings for each Class. 

Students desirous of studying the whcle of the first four subjects may 
compound for the class fees by payment of £1717s. This will be the only 
composition fee allowed. 

Students entering after the Michaelmas Term will be subjected to a 
Matriculation Examination. This will not be obligatory upon those entering 
at the commencement of the session, 

All Students must have attained the age of r5 years. 

EveninG Crassss will be held as in former sessions. 

Further particulars respecting the Examinations, Associateship of the 
College, Laboratory Regulations, Scholarships, Exhibitions, Hours of At- 
tendance, &c , will be found in the Prospectus of the College, to be had 
free on application to Mr, THzo. Woop Bunninc, Secretary to the 


College. 


ASSOCIATION of CERTIFYING MEDI- 
CAL OFFICERS of GREAT BRITAIN aud IRELAND. 


The Sixth ANNUAL GENERAL MEETING will take place at the 
Great Northern Hotel, Leeds, on Friday, September roth, at 2p.m. Dr. 
Ar.ipce, the President, will deliver the Annual Address. Members of the 
Association who intend being present at the Dinner, which will be at 5 p.m., 
are requested to inform the Secretary not later than Tuesday, September 
16th, in order that the y arrang s may be made. The Secre- 
tary[will be glad te give every information respecting the objects of the 
Society to those Certifying Medical Officers who have not yet joined the 
Association. 


G. M. STANsFELD, Secretary. 


Redland, Bristol, Sept. rst, 1873. 


ROYAL POLYTECHNIC INSTITUTION, 
309, REGENT STREET, W. 


LABORATORY and CLASS ROOMS are now open or ANALYSES. 
Pupils and Class and Private Studies. Investigations connected with 
Patents Conducted. Classes are now forming in Chemistry, Physics, 
and Steam.—For Fees and Syllabus apply to the Professor of Chemis- 
try, Scientific Department, Royal Polytechnic Institution. 
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BRITISH ASSOCIATION FOR THE 
ADVANCEMENT of SCIENCE. 


The Forty-Third meas my ~ MEETING of this ASSOCIATION will 
held in BRADFORD, 


Commencing on pape cy September 17, 1873. 
President Designate, 
Professor A. W. WILLIAMSON, Ph.D., F.R.S., F.C.S. 


Election of Members and Associates. 


The Executive Committee at Bradford will elect New Members and Asso- 
ciates, on the following conditions :— 
a Life Members for a composition of £10, which entitles them 
receive gratuitously the Reports of the Association which may 
be published after the date of payment. 

Il.—New Annual Subscribers for a —- of £2 for the first year. 
They receive gratuitousl eports for the year of their ad- 
mission, and for every foll ee year in which they continue to 
pay a Subscri; tied of £1 without intermission. 

III.—Associates for Meeting only for a payment of £1. They are 
entitled to receive the Report of the ees at two-thirds of the 


pub price A are not eligible to serve on Com- 
mittees or to hold any office. 
Ladies may become Members or Associates on same terms as Gentle- 


men. oe Tickets (transferable to Ladies => may be obtained on pay- 
ment of Cheques and Post Office Orders to be made payable to 5 Alfred 


Esq., Bradford. 

After ember 'r3, personal ication for Tickets must be made at the 
an 2 ford, w! will be opened on Monday, September 
15, at p.m. 


General and Evening Meetings in St. George’s Hail. 
The First General Meeting will be held on Wednesday, September 17, at 
precisely, when Dr. CARPENTER, LL.D. F-R-S., kc. will resign the 
ir, and the ident Elect will assume the Presidency, and deliver an 
On Thursday Evening, September 18, at 8 , Sete: on 
Frida ge ny September 19, at 8.30 p.m.,a Discourse Professor W. 
C. Williamson, F.R.S., of Manchester, on Coal and Coal ieee s on Satur- 
day Evening, September 2oth, a Lecture on Fuel to Working Men am by 
Mr. Siemens, F.R.S. ; on Monday Evening, September 22, at 8.30 
Discourse on Molecules by Clerk Maxwell, F.R.S. ; on 
Evening, September 23s at Eight p.m., a Soirée ; on Wedni ednesday, September 
~¢ L conch | General Meeting will be held at 2.30 p-m., and in the 
a Grand Concert will be given in St. George’s Hall at 8 p.m. 
URSIONS on Thursday, 25th September, to the following 
es of interest have been arran; arrogate, Ripon, Studley, Bolton 
Abbey, Gordale Scarr, Malham, Sous Caves, Settle Caves, and Ingle- 


Lists and Prices of iets gs, and other general information will be given, 
on application at the Local Secretaries’ Office, Bradford. 

The names of new LIFE MEMBERS, ANNUAL SUBSCRIBERS, 
and ASSOCIATES for this Meeting only are now being received, and 
Fag oe issued at the Offices of the Association, Market Street ; 7 Tickets 

who do not — to become Members or ese are 
to Ladies only. 


5. R. D.D., Hon, 
| 


ICHARD Local 
PEILE THOM PSON, Secretaries, 


ROYAL COUNCIL OF EDUCATION.— 
The Laboratory and Class-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING. The subjects of the above 
gy can be studied either Privately or in Classes. Fees 

Analyses and investigations conducted.—Apply to Prof. 
GARDNER, F.E.S., F.S.A., 44, Berners S Street, W. 


SCHOOL OF CHEMISTRY, 
20, GREAT MARLBOROUGH STREET, 
LONDON, W. 
Directep sy ARTHUR VACHER, F.C.S. 


The Instruction is essentially practical ; there are no Lectures. Each 
Student works independently. 

The Course of Study is arranged to qualify the Student as an Analyst 
and to enable him generally to apply the science to <— branch of industry. 
But the Students are free to pursue their own particular object. 

The hours are from Ten to Four. On Saturdays the Laberstery is re- 
ome for Ladies. 


Charge is Five Pounds per Month. 7. includes Instruction, 

rate, y; per Month for y in eek. 
Schoolmasters requiring personal instruction pay Half-fees. 


FOR PRICE-LISTS of MICRO-PHOTO- 
GRAPHIC APPARATUS, Micro-Materials, Microscopic — 


Mounted and U: 
= nmounted, Micro, care of Mr, 


WANTED.—An Assistant Science-Master, 


Will be ready 15th October. Extra fcap. 8vo, cloth, price 2s. 6d. 
COLLINS’ ADVANCED SCIENCE SERIES. 
ANIMAL PHYSIOLOGY: the Structure 

and the Human By JOHN CLELAND, M.D. 

5 Professor of Anatomy and Physiology in Queen’s College, Gal. 
150 Engravings. 

irre oh : WILLIAM COLLINS, SONS, & COMPANY, 


“SUITED TO THE NEWLY-REVISED SYLLABUS. 
FIRST PRINCIPLES of HUMAN PHY. 


SIOLOGY, and a few Applications of them; with Suagegion for 
Practical Work. For rst Stage Science and Art ent'’s Examina- 
tions, and for General use. By W. T. Pilter, Certificated Science 
er. Carefully revised by accredited authorities. Illustrated, 
Second Edition, with Examination Questions, price 1s. post free. 


London : OHN KEMPSTER & CO. to, St. Bride’s Avenue, Fleet 
J Street, E.C., and ah Boshosiiore. 


OCEAN HIGHWAYS: 


THE GEOGRAPHICAL REVIEW. 
Edited by CLEMENTS R. MARKHAM, C.B. 


Price 2s. Post (inland), 2s. 2d. Annual Subscription, 26s. 


CONTENTS FOR SEPTEMBER. 


Sketch Map, showing the Routes of Sir Samuel Baker, 1864, 1871-73. 
Map of Nieuport and the Surrounding Country. 

ARTICLES 
Sir Samuel Baker. 
Livingstone Relief ition. 


The Voyage of the “ Challen ‘Capt. J. E. Davis, R.N. 
Transoxiana G. P. Badger). J ) 
A Desert T 


one of Nieuport (a.p. 1600), (C. R. Markham, 


ReEviEws ;— 

Cartography.—Log Book (Geographical Notes). 
CoRRESPONDENCE :— 

Proceedings of Geographical Societies at Home and Abroad. 


MAPS FOR THE OCTOBER NUMBER. 


Map of the Gold Coast, to illustrate Paper on the Ashantee War. 


Chart of the “Challenger,” to illustrate Paper on the Voyage of the 
“ Challenger.” 


Map showing the South Pacific Railroad, to illustrate Paper. 


The Oetober Number will also contain Report of the Meeting of the 
British Association at Bradford. 


TRUBNER & CO., 57 and 59, Ludgate Hill, London, E.C. 


TISLEY’S IMPROVED FORM OF 


OZONE GENERATOR, 


“ Which gives abundanee of Ozone and is not liable to be broken.” — 
Natorg, June 12 and 19, 1873. 
AND ALL KINDS OF 


Electrical, Physical, & Chemical Apparatus 
MADE BY 
TISLEY AND SPILLER, 
172, BROMPTON ROAD, S.W., 
(Three minutes’ walk from South Kensington Museum). 


Agents for Hartnack’s Microscopes, etc., reeommended by Pref. 
Rutherford, 
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NATURE 


AGRICULTURAL PUBLICATIONS. 


THE PROPORTIONATE FATTENING 
and Flesh-forming Qualities of nearly all the Feeding Substances in 
general use by Farmers : also the Manurial Value of the Residue from 


each article. 
Opinions of the Press. 
“Jt is clearly a very useful indicator of the values of the foods for cattle.’ 


—Atheneum. 

a chart cannot fail to be very useful to the keepers of horses and 
meat stock, and it will be an ‘eye-opener’ to many who will perceive how it 
isthey have been so often disappointed after giving large prices for fancy 
foods." Sporting Times. 

“A yery useful table. The system is a very capital one, and we recom- 
mend our agricultural friends to invest a shilling, and procure one of the 
tables published by the Agricultural and Horticultural Association.”—Land 


nd Water. 

r Price One Shilling, Post Free. 

THE AGRICULTURAL ECONOMIST. 
A Monthly Journal, containing Reports and Prices Current of the Agri- 
cultural and Horticultural Association, and devoted totheadvocacy and 
encouragement of Co-operation in Agriculture and in general Trading. 

Price 6d. per month, or 5s. per annum, Post Free. 
Vols. I., I1., and IIL. of the “‘ Agricultural Economist” for 1870, 1871, and 
1872, price 7s. 6a. each. 


PREPARING FOR PuBLICcATION (Second Edition). 


THE MINERAL CONSTITUENTS RE- 
MOVED FROM AN ACRE OF SOIL by an Average Crop of 
Wheat, Oats, Barley, Turnips, &c. ; also the Proportionate Refertilising 
Effects of Guano, Superphosphates, Potash, Salts, Farmyard Manure, 
&c. Price One Shilling post free. 


london: 176, FLEET STREET, 4 and 47, MILLBANK STREET 


THE ONLY CHEAP FARMERS’ NEWSPAPER. 
THE CHAMBER OF 
AGRICULTURE JOURNAL 


AND FARMERS’ CHRONICLE, 
Edited by Joun ALGeRNON CLARKE, Secretary to the Central Chamber of 


Agriculture, 
Devotes special attention to the discussions and proceedings of the Cham- 
bers of Agriculture of Great Britain (which now number upwards of 
18,000 members), besides giving original papers on practical farming, 
and a mass of intelligence of particular value to the a. 

The London Corn, Seed, Hop, Cattle, and other Markets of Monday 
are specially reported in this Journal, which is despatched the same 
evening so as to insure delivery to country subscribers by the first post 
on Tuesday morning. Price 3¢,, or prepaid, 15s. a year post free. 
Published by W. PICKERING, 21, Arundel Street, Strand, W.C. 


CHANGE OF PUBLISHERS. 
On the rst of every Month, pp. 32, 8vo, with at least One Pla 


THE JOURNAL OF BOTANY, 
BRITISH AND FOREIGN, 


Edited by Henry Trimen, M.B, F.L.S., British Museum, assisted by 
J. G. Baker, F.L.S., Royal Herbarium, Kew. 


Subscriptions for 1873 (12s. post free in the United Kingdom) payable in 
advance to the publishers, Messrs. Ranken and Co., wg | House, St. 
Mary-le-Strand, London, W.C., of whom may be obtained the volume for 
1872 (price 16s. 6¢@. bound in cloth) : also covers for the volume (price 1s.), 
and back numbers. 


NOTICE. 


BRITISH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE. 


“NATURE” FOR SEPTEMBER 18 
And the following Numbers, will contain FULL REPORTS of 
THE PRESIDENT’S ADDRESS, 


And of the ADDRESSES and PROCEEDINGS in the 
Different Sections. 


NOTES FROM THE “CHALLENGER, 
By Prof. WYVILLE THOMSON, F.R.S., 
And other Articles of Interest. 


WITH THE NUMBER FOR SEPT. 18 WILL BE GIVEN A 
PORTRAIT OF THE LATE PROF. FARADAY, 
BEAUTIFULLY ENGRAVED ON STEEL. 


PUBLISHED EVERY THURSDAY, PRICE 4d. 


MACMILLAN & CO., LONDON. 


To be had also of ali Booksellers and Newsagents in 
BRADFORD, 


“THE GARDEN,” 


A Weekly Illustrated Journal —— Solely to Horticulture in all its 
ranches, 

THE GARDEN is conducted by WiLL1aM Rosinson, F.L.S., Author of 
** Hardy Flowers,” ‘‘ Alpine Flowers for English Gardens,” ‘‘ The Parks, 
Promenades, and Gardens of Paris,” &c.; and the best Writers in every de- 
partment of Gardening are contributors to its pages. 

The following are some of the subjects regularly treated of in its pages :— 

The Flower Garden. Hardy Flowers. 


Landscape Gardening. Town Gardens. 

The Fruit Garden. The Conservatory. 

Garden Structures. Public Gardens. 

Room and Window Gardens. The Greenhouse and Stove. 
Notes and Questions. | The Household. 


Market Gardening. The Wild Garden. 
Trees and Shrubs. | The Kitchen Garden. 

Tue GARDEN may be obtained through all Newsagents and atthe Railway 
Bookstalls, at 4d. per copy. It may also be had direct from the Office at 5s, 
for a Quarter, gs. 9@. for a Half-year, and 19s. 6d. for a Year, payable in ad- 
vance, and in Monthly Parts. Specimen Copies (post-free), 44. 

37, Southampton Street, Covent Garden, W C. 


THE BREWERS’ GUARDIAN : 


Afortnightly paper devoted to the Protection of Brewers’ Interests, Licensing, 
Legal, and Parliamentary matters. 
Revizw oF THE MALT AND Hop TRADES ; AND WINE AND Spirit TRADES 


RecorD. 
The Official Organ of the Country Brewers’ Society. 
(Founded 1822.) 
“The’ Brewers’ Guardian” is published on the Evenings of every alternate 
Tuesday, and is the only journal officially connected with brewing interests 
Subscription, 16s. 6¢. per annum, post free, dating from any quarter-day. 
Single Copies, 1s. each. Registered for Transmission Abroad. 


Offices—s, Bond Court, WaJbrook, London, E.C. 


In the Press. 


THE ELEMENTS OF EMBRYOLOGY. 


By MICHAEL FOSTER, M.A., F.R.S., 
Przlector in Physiol at Trinity College, Cambridge ; and 
F. M. BALFOUR, olar of Trinity College, Cambridge. 


MACMILLAN & CO., London. 


Second Edition, crown 8vo, 3s. 


The CHILDHOOD of the WORLD: a 
of Man in Early Times. By Epwarp Cropp, 


* This genial little volume is a child’s book as to shortness, cheapness, and 
simplicity of style, though the author reasonably hopes that older people will 
use it as a source of information not popularly accessible elsewhere as to the 
life of Primitive Man and its relation to our own. . . . This book, if the 
time has come for the public to take to it, will have a certain effect in the 
world, It is not a mere compilation from the authors mentioned in the 
preface, but takes its own ground and stands by itself and for itself. Mr. 
Clodd has thought out his philosophy of life, and used his best skill to 
bring it into the range of a child’s view.”—E. B. Tytor, F.R.S., in 
NATURE. 

**T read your little book with great pleasure. I have no doubt it will do 
good, and hope you will continue your work. Nothing spoils our temper so 
much as having to unlearn in youth, manhood, and even old age, so many 
things which we were taught as children. A book like yours will prepare a 
far better soil in the child’s mind, and I was delighted to have it to read to 
my children.”—Letter from Professor Max MuLLER to the Author. 


MACMILLAN & CO., Lendon. 
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DEPOT FOR ALL FOREIGN 


VICHY WATERS COMPANY, 
27, MARGARET STREET, REGENT STREET, LONDON, Ww. 


MINERAL WATERS, VICHY. © 


The use of the Natural Waters of Vichy is extending vastly. They are most efficacious in all complaints arising from acidity 
They make-the blood more alkaline and less coagulable, and promote its circulation. In the derangement of the digestiy 


functions, and in all the chronical disorders of the abdominal organs, their good effects are shown. “The Waters of Vi 
alkaline and gaseous, and although medicinal they are agreeable to the palate, from their slightly acid taste. Of all mineral wate; 


they are the most exported. 


chy ar 


Published Monthly. 


Price One Shilling. — 


ART 


PICTORIAL AND IND 
WITH CHOICE EXAMPLES 


USTRIAL: A REVIEW. 
FROM VARIOUS SOURCES, 


REPRODUCED BY THE HELIOTYPE AND OTHER PERMANENT PROCESSES. 
Edited by JOHN FORBES-ROBERTSON. 
“ARS ARTIS CAUSA, ITAQUE HOMINIS,” 


CONTENTS FOR SEPTEMBER—Our Illustrations :—1. Macdowell’s “ First Thorn in Life ;” 2. “The Flows 
Seller,” by T. Ceriez : 3. “After the Day’s Work is Done,” by F. Verheyden. Troy no longer a Myth. Pictur 
Restoration in Venice. Art Notes and Gossip. Reviews. 


London: SAMPSON LOW, MARSTON, 


LOW, & SEARLE, 188, Fleet Street, E.C. 


THE JOURNAL OF THE ANTHROPO- 
LOGICAL INSTITUTE OF GREAT BRITAIN AND IRELAND. 
In which are united the Anthropological and Edhaological Societiee of 


No. 7. APRIL, 1873. PRICE 4s. (Illustrated). 
ConTints 


The Inhabitants of Car Nicobar ; Wars of Extirpation and Habits of the 
Native Tribes of Tasmania ; The Macas Indians (with coloured plate); Re 
lation of the Parish Boundaries in the South-east of England to great Phy- 
sical Features, particularly to the Chaik Escarpment (with three coloured 
maps) ; On the Looshais Stone Implements and Pottery from Canada (with 
two plates) ; The Ventnor Flints; Theories regarding Intellect and Instinct ; 
On a Collection of 150 Ancient Peruvian Skulls (with two plates); On 
Ancient Peruviam Pottery (with a plate) ; On Fragments of a Human Skull 
and other Bones from Birkdale ; Religious Beliefs of the Ojibois Indians: 
Rock Inscriptions in Brazil (with a plate); Danish Aspect of the Local No- 
menciature of Cleveland ; Consecration of the Serpent among the Druids ; 
with Discussious on the Papers, and dathaepelegiod | Miscellanea. 


London: TRUBNER & CO., 57 and 59, Ludgate Hill. 


THE 


JOURNAL OF APPLIED CHEMISTRY. 
A MONTHLY PUBLICATION OF 16 PAGES QUARTO, 
Devoted to Chemistry as applied to Arts and Manufactures, Agriculture 

&e. &e. 

At Two Dollars and Twenty-five Cents per annum, or One Dollar and 
SeomeySee Cents paid strictly in advance, including postage to United 

gdom. 

Each number contains Original Articles on General Chemistry applied to 
Arts and Manufactures ; Matter on Particular Fabrications, as Saneoun, 
Soaps, Tanning, Dyeing, and numerous others. 

a om space is also devoted to Practical Recipes and interesting Scien- 
ific Facts. 

¥ull and carefully-prepared Market Reviews and Prices Current of Drugs 
and Chemicals of every description are given in each number for New 
Yerk, Boston, and Philadelphia, with Tables of Imports. 

EIGHTH VOLUME, commenced with January number. 
DEXTER & CO., PUBLISHERS, 
Street, New York ; Hanover Street, Boston ; and 149, South 

4th Street, Philadelphia, ia, Pa., U.S.A. 


RUPTURES.—BY ROYAL LETTERS PATENT. | 
WHITE’S MOC-MAIN LEVER TRUSS 


is allowed by upwards of 500 Medical Men to be the most effec. 
tive invention in the curative treatment of Hernia. The useof 
a steel spring, so often hurtful in its effects, is here avoided;a 
, soft bandage being worn round the body, while the requisite 
resistin; wer is supplied by the MOC MAIN PAD ani 
PATENT LEVER, tting with so much ease and closenes 
that it cannot be detected, and may be worn during sleep, A 
descriptive circular may be had, and the Truss (which cana 
fail to fit) forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the manufacturer, 
JOHN WHITE, 228, Piccadilly. 

Price of asingle Truss, 16s., 215., 26s. 6¢., and 315. 6d. 

»  Double,, 31s "6d., and \Post-ine 

Umbilical 42s. and 52s. 6, 

ELASTIC STOCKINGS, KNEE-CAPS, 
&c., for Varicose Veins and all of pete Swelling of 
Sprains, &c. 4 bey are pc ght in texture, inexpensive, and draws 
on over an ordinary Price 4s. 6d., 75. 6d., 108., and 16s, each 
Postage free. 

JOHN WHITE, Manutacturer, 228, Piccadilly, London- 


TRADE wary, 


HOLLOWAY’S OINTMENT and PILLS. 


—Culpable Negligence.—At the present time, when the destructive 
epidemics of 1832 and 1849 are threatening a return, it becomes the 

mount duty of all invalids to keep themselves and their families in 
all health and vigour. No wound or sore should now be permitted to 
run its weakening course, no skin diseases should be allowed to irritate 
the nervous system, when all such predisposing causes of disease may 
be effectually removed by this healing Ointment and these purifying 


Pills, without enervating or red g the ¢ Flatulency, 
diarrhoea, and bilious nausea should, by friction with this Ointment 
upon the abd » be dispelled. ‘The Pills will protect against the fell 
pestilence and keep it at bay. 


NOTICE TO ADVERTISERS. 


“ NATURE” for SEPTEMBER 18, 
Will contain FULL REPORTS ot the Proceedings of the 
BRITISH ASSOCIATION AT BRADFORD. 
ADVERTISEMENTS intended for this Number should be sent to the 


Office as soon as possible. 
Printed by R, Cray, Sons, & Tavtor, at 7 and 8, Bread Street in the of London, and published by Macuuian & Co. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE, 


‘* To the solid ground 
Ot Nature trusts the mind which builds tor aye.” —WoRDSWORTH 


No. 203, VOL. 8] 


THURSDAY, SEPTEMBER 18, 1873 


Registered as a Newspaper at the General Post Office. 


[All Rights are Reserved. 


ROYAL SCHOOL OF MINES. 
DEPARTMENT OF.SCIENCE;AND ART. 


During the Twenty-third Session, 1873-4, which will commence on the rst 
f October, the following Courses of Lectures and Practical Demonstra- 
ions will be given:—~ 


Chemistry. By E. Frankland, Ph.D. F.R.S. 
Metallurgy. By John Percy, M.D. F.R.S. 

Natural History. By T. H. Huxley, LL.D. F.R.S. 
Mineralogy. | By Warington W: Smyth, M.A. F.R.S. 


; 


< 
> 


-D. F.R.S. 
7. Applied Mechanics. By T. M. Goodeve, M.A. 
8. Physics. By Frederick Guthrie, Ph.D. F.R.S. 
9. Mechanical Drawing. By Rev. J. H. Edgar, M.A. 


The Fee for Students desirous of becoming Associates is £30 in one sum, 
on entrance, or two annual payments of £20, exclusive of the Laboratories. 

Pupils are received in the Chemical Laboratory, under the direction of 
Dr. Frankland, and in the Metallurgical Laboratory, under the direction of 
Dr. Percy. These Laboratories will be reopened on October rst. 

Tickets to separate Courses of Lectures are issued at £3 and £4 each. 

Officers in the Queen’s Service, Her Majesty’s Consuls, Acting Mining 
Agents, and Managers may obtain Tickets at reduced prices. 

cience Teachers are also admitted to the Lectures at reduced fees. 

His Royal Highness the Prince of Wales grants Two Scholarships, and 
several others have also been established by Government. 

For a prospectus and information apply to the Registrar, Royal School of 
Mines, Jermyn Street, London, S.W. 


Note.—By order of the Lords of the Committee of Council on Educa- 
tion, the instruction in Chemistry, Physics, Applied Mechanics, and Natu- 
ral History will be given in the New Buildings, in the Exhibition Road, 
South Kensington, 


WHITWORTH SCHOLARSHIPS.—IM- 
PORTANT NOTICE.—The important changes in the mode of com- 
peting for these Scholarships, and in the conditions of holding them, 
which come into force at the next competition, have been published. 
The Revised Rules should be obtained at once, by all who are likely to 

resent themselves for examination, on application to the Secretary, 
cience and Art Department, South Kensington, London, S,W. 


By Order of 


THE LORDS OF THE COMMITTEE 
OF COUNCIL ON EDUCATION. 


KING’S COLLEGE 
EVENING CLASSES. 


Mr. W. N. Hartley gives a course of forty lectures commencing in 
October and ending in March, on the General Principles of Chemistry and 
its application to Manufactures and the useful Arts. Fee £1 115. 6d., 
Monday and Thursday Evenings at 7 o'clock. 

The laboratory is open from 7 till g on Tuesday Evening, when instruc- 
tion is given in qualitative analysis andto a limited number of students in 
quantitative work under the direction of Mr. Hartley. Fee £2 2s. 


UNIVERSITY COLLEGE, LONDON. 
SESSION, 1873-74. 


The Session of the Faculty of Medicine will commence on Wednesday, 
October 1. Introductory Lecture at 3 p.m., by Dr. F. T. Roberts, B.Sc. 

The Session of the Faculty of Arts and Laws (including the Department of 
the Fine Arts), will begin on Thursday, October 2. Introductory Lecture at 
3 p.m., by Professor O. Henrici, Ph. D. Introductory Lecture for the 
Department of Fine Arts, on Thursday, October 2, at 4.30 p.m., by Professor 
E. J. Poynter, A R.A. 

The Session of the Faculty of Science (including the Department of the 
Applied Sciences), will begin on Thursday, October 2. 

The Evening Classes for Classics, Modern Languages, Mathematics, and 
the Natural Sciences, will commence on Monday, October 6. 

The School for Boys between the ages of Seven and Sixteen, will Re-open 
on Tuesday, September 23. 

Prospectuses of the various Departments of the College, containing full 
information respecting Classes, Fees, Days and Hours of Attendance, &c., 
and copies of the Regulations relating to the Entrance and other Exhibitions, 
Scholarships, and Prizes, open to Competition by Students of the several 
Faculties, may be obtained at the Office of the College. 

The Examination for the Medical Entrance Exhibitions, and also that for 
the Andrews Entrance Prizes (Faculties of Arts and Laws, and of Science), 
will be held at the College on 25th and 26th of September. 

The College is close to Gower Street Station of the Metropolitan Railway, 
and only a few minutes’ walk from the Termini of the North-Western, Mid- 
land, and Great Northern Railways. 


JOHN ROBSON, B.A., 


Secretary to the Council, 
August, 1873. 


UNIVERSITY OF LONDON. 


MATRICULATION AND PRELIMINARY SCIENTIFIC 
EXAMINATIONS. 


SPECIAL CLASSES for these Examinations are held at St. Bartho- 
lomew’s Hospital. The Classes are not confined to Students of the Hos- 

ital. 
* A Class for the Matriculation Examination is held twice in each year, from 
October to aggro and from Marchto June. | 

A Class for the Preliminary Scientific Examination is held from January 


to July. 
for particulars, application may be made, personally or by letter, to the 
Warden of the College, St. Bartholomew's Hospital. 


WANTED.—An Assistant Science-Master. 
AGentleman certificated in Chemistry and Physics preferred. Apply 
—Dr. Davies, Central School of Science, Derby, 


SCIENCE TUITION BY CORRESPON- 
DENCE.—Mr. ROUTLEDGE, B.Sc. F.C.S., Bowdon, Cheshire. 
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MANCHESTER ROYAL SCHOOL OF 
MEDICINE, 


Incorporated with the OWENS COLLEGE. 
Principal—J. G. Grrenwoop, B.A. 
Director of Medical Studies—Gzorce SouTHam, F.R.C.S. 


LECTURERS. 

General Anatomy and Physiology—William Smith, F.R,C.S. 
Practical Physiology and Histology—Arthur Gamgee, M.D. F.R.S. 
Descriptive Anatomy—Samuel M. Bradley, F R.C.S 
Practical Anatomy—T. Beswick Perrin, M.R.C.S. F.L.S. 
Comparative Anatomy and Botany—W.C. Williamson, F.R.S, 
Chemistry—Henry E. Roscoe, B.A. Ph.D. F.R.S. 
Medicine—Wm. Roberts, M.D. B.A. F.R.C.P.; J. Morgan, M.D. 

M.A. F.R.C.P. 
Surgery—George Southam, F.R.C S.; Edward Lund, F.R.C.S. 
Physiology and Pathology of the Eye—Richard T. Hunt, M.R.C.S. 
General Pathology - Henry Simpson, M.D. M.R.C S. 
Midwifery—John Thorburn, M.D. L.R.C.S. 
Materia Medica—Alex. Somers, M.R.C.S. 
Forensic Medicine —G. Morley Harrison, M.R.C.S. 
Hygiene and Public Health—Arthur Ransome, M.D. M.A. M.R.C.S. 
Clinical Medicine—The Physicians to the Royal Infirmary. 
Clinical Surgery—The Surgeons to the Royal Infirmary. 
Medical Tutor—T. Beswick Perrin, MRS. F.L.S. 


The WINTER SESSION will commenceon the rst October, 1873. The 
Opening Address will be delivered by Professor Gamcre, M.D. PRS. At- 
tendance will be given irom 12 to 1, at the College, Oxford Street, up to the 
14th October, for registration. 


Three Scholarships of the value respectively of £20, £15, and £19; the 
Platt Physiological Scholarship of £50, tenable for two years ; and the Dum- 
ville Surgical Prize, value £20, are offered for competition. Prizes are also 
awarded at the end of the Session. 


A fee of 40 guineas admits to the whole of the Lectures for qualification 
(except Practical Physiology) ; and a further fee of 40 guineas to the Hos- 
pital Practice of the Royal Infirmary. 


. romper may be obtained from the Registrar at the College or at the 
School. 


J. Hotme Nicnorson, Registrar. 


UNIVERSITY of DURHAM COLLEGE 
OF PHYSICAL SCIENCE, AT NEWCASTLE-UPON-TYNE. 


The Session will commence on the 6th October, 1873, and will be divided 
into the Michaelmas, Epiphany, and Easter Terms. 


CLASSES. 


Fee. 
Mathematics ... ... W. Steadman Aldis, M.A. ... «. 5 gs. the session. 
Physics «. A. S. Herschel, B.A, F.RA.S. 5 gs. pa 
Chemistry... ... A. Freire-Marreco,M.A. 5 gS. ped 
Geology ... .. +. David Page, LL.D. F.G.S. .. 5 gs. 
Greek and Latin ... Rev. J. Bulmer, B.D. ... 2 QS. @ term. 


English History Rev, J. Atkinson, B.A, 28% 


English Literature 
French, German, and Mechanical Drawing, each ... «.. 10s. 6d. 4, 

In addition to the Class Fees, Students will be required to pay an En- 
trance Fee of One Guinea. Students who do not enter more than two 
Classes may commute this on payment of Seven Shillings for each Class. 

Students desirous of studying the whcele of the first four subjects may 
compound for the class fees by payment of £17178. This will be the only 
composition fee allowed. 

Students entering after the Michaelmas Term will be subjected to a 
Matriculation Examination. This will not be obligatory upon those entering 
at the commencement of the session, 

All Students must have attained the age of 15 years. 

EveninG Cvasses will be held as in former sessions. 

Further particulars respecting the Examinations, Associateship of the 
College, Laboratory Regulations, Scholarships, Exhibitions, Hours of At- 
tendance, &c , will be found in the Prospectus of the College, to be had 
ae on application to Mr. THzo. Woop Bunnine, Secretary to the 

ollege. 


TWO COURSES OF LECTURES 


ON GEOLOGICAL MINERALOGY 
WILL BE GIVEN AT KING’S COLLEGE, LONDON, 
BY PROF. TENNANT. 


To which the seed are admitted on paying the College fees. One course 
is given on Wednesday and Friday mornings, from 9 to ro o'clock, com- 
mencing Wednesday, Oct. 8th, and terminating at Easter, 1874. ‘Lhe other 
courses are given on Thursday‘evenings from 8 to 9, commencing Oct. gth. 
The lectures are illustrated by a very extensive collection of specimens. 
Practical Instructions in Mineralogy and Geology is given by Prof. 
Tennant, F G.S., at his residence, 149, Strand, Wie. 


St. BARTHOLOMEW’S HOSPITAL ang 
COLLEGE. 


The WINTER SESSION will begin on Wednesday, October rst. 

The climecal Practice of the Hospital comprises a service of 710 beds, in. 
clusive of 34 beds for convalescents at Highgate. 

Students can reside within the Hospital walls, subject to the College 
regulations. 

For all particulars concerning either the Hospital or College, application 
may be made, poy ad ~— letter, to the Resident Warden of the College, 
A handbook will be forwarded on application. 


St. BARTHOLOMEW’S HOSPITAL and 
COLLEGE. 
SCHOLARSHIPS IN SCIENCE. 


in Science have been founded at St. Bartholomew's 
ospital, 

1. An open Scholarship of the value of £100, tenable for one year, to be 
competed for in September. The subjects of examination are Physics, 
Chemistry, Botany, and Zoology. The successful candidate will be required 
to enter at St. Bartholomew’s Hospital in October next. 

2. Preliminary Scientific Scholarships of the value of £50, tenable for one 
ear, to be competed fer in October next. by Students of the Hospital of 
ess than six months’ standing. The subjects of examination are identical 

with those of the Open Scholarship. 

For further particulars and syllabus of subjects, application may be made 
_— or by letter to the Warden of the College, St. Bartholomew's 

ospital. 


MIDDLESEX HOSPITAL ENTRANCE 
SCHOLARSHIPS.—Two Entrance Scholarships, of the annual value 
of £25 and £20 respectively, each tenable for two years, are awarded 
at the commencement of the Winter Session. There are numerous other 
Scholarships and Prizes. For the College Prospectus, containing in- 
formation as to Fees, ENTRANCE and other Scholarships, Clinical 
Appointments, Residence of Students, &c., apply to 


JOHN MURRAY, M.D., Dean. 


MEDICAL EDUCATION. 
ST. MARY’S HOSPITAL MEDICAL 


SCHOOL will open on WEDNESDAY, October 1st, 1873, with an In- 
troductory Address by Dr. SHEPHERD, at 8 P.M. 

The Prospectus, containing full information with regard to the Special 
System of Instruction, and the Scholarships, Prizes, and Appointments, 
may be obtained on application to Mr. Knott, the Registrar, at the Hospital, 
or to 


W. B. CHEADLE. M.D. Dean @f the School. 


RKING’S COLLEGE, LONDON. 
ELECTRICITY AND MAGNETISM. 


Professor W. G. Apams, F.R.S., will begin a Course of Lectures on 
Electricity and Magnetism on Thursday, the gth of October, at 2 p.m. 

Practical Instruction in the subjects of Heat, Light, Electricity, Magne- 
tism, and their applications, is given in the Physical Laboratory. 

A Course of Lectures on Electricity and Magnetism will also be given on 
Wednesday evenings at 7 p.m. 

For further particulars apply to 


J. W. CUNNINGHAM. 


FOR PRICE-LISTS of MICRO-PHOTO- 
GRAPHIC APPARATUS, Micro-Materials, Microscopic Objects 
Mounted and Unmounted, address Micro, care of Mr. Lasham, Che- 
mist, Romford, Essex. 


RAY SOCIETY. 


The volume issued for the year 1871.—A_ Monogr: of the Collembola 
and Thysanura, by Sir JOHN LUBBOCK, Bart, M.P. F.R.S., &c. 8vo, 
with 276 Pages, and 78 Plates (31 coloured) is now ready. 

The Annual Subscription is One Guinea. 

Further information with reference to Mem ip and the back Volumes 
of the Society can be obtained on application to the Secretary, the Rev. 
+ Wictsnire, M.A. F.L.S., ville Park, Lewisham, London, 
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Messrs. CHURCHILI’S WORKS 


ON CHEMISTRY, BOTANY, THE MICROSCOPE, PHYSICS, 


AND OTHER BRANCHES OF SCIENCE.—Continned 


A MANUAL of BOTANY: including the Structure, Functions, Classifications, Proper- 
ties, and Uses of Plants) By ROBERT BENTLEY, F.L.S., Professor of Botany, King’s College, and to the Pharma- 


ceutical Society. Third Edition, with 1,127 Wood Engravings. Crown 8vo. [Zn the Autumn. 
The MICROSCOPE and its REVELATIONS. By W. B. Carpenter, M.D., F.R.S. 
Fifth Edition, with more than 500 Wood Engravings, Crown 8vo. [Zn October. 


A MANUAL of MICROSCOPIC MOUNTING; with Notes on the Collection and 
— of Objects. By JOHN H. MARTIN, Author of ‘‘ Microscopic Objects.” With upwards of 100 Engravings. 
vo, 75. Od. 


The QUARTERLY JOURNAL of MICROSCOPICAL SCIENCE. (Established in 
1852.) Edited by J. F. Payne, Demonstrator of Morbid Anatomy, and Assistant-Physician at St. Thomas's Hospital ; 
E. Ray LANKESTER, Fellow of Exeter College, Oxford ; and W. T. THISELTON Dyer, Professor of Botany to the Royal 
Horticultural Society. (Annual Subscription, 16s. ; Single Numbers, 45.) 


HANDBOOK for the PHYSIOLOGICAL LABORATORY. By E. Klein, M.D., 
Assistant-Professor in the Pathological Laboratory of the Brown Institution, London; J. BURDON-SANDERSON, M.D., 
F.R.S., Professor of Practical Physiology in Trinity College, London; MICHAEL FOSTER, M.A. M.D., F.R.S., 
Prelector of Physiology in Trinity College, Cambridge ; and J. LAUDER BRUNTON, M.D., D.Se., Lecturcr on Materia 
Medica at St. Bartholomgw’s Hospital. Edited by J. BURDON-SANDERSON, Two Volumes, with 123 Plates, 8vo, 2q5, 


The THANATOPHIDIA of INDIA; being a Description of the Venomous Snakes of 
the Indian Peninsula. With an Account of the Influence of their Poison on Life, and a Series of Experiments. By J. 
FayreEr, M.D., C.S.I., Honorary Physican to the Queen ; late President of the Asiatic Society of Bengal. Second Edition, 
with 31 Plates (28 Coloured). Folio, 7/. 7s. [Za November. 


CHAUVEAU’S COMPARATIVE ANATOMY of the DOMESTICATED ANIMALS. 
Translated from the Second French Edition, and Edited by GEorGE FLEMING, F.R.G.S., Veterinary Surgeon, Royal 
Engineers. With 450 Engravings on Wood. 8vo, 1/. 115. 6d. 


‘A MANUAL of the ANATOMY of VERTEBRATED ANIMALS. By Prof. Huxley, 


LL.D., F.R.S. With numerous Engravings. Fcap. 8vo, 12s. 
By the same Author, 
INTRODUCTION to the CLASSIFICATION of ANIMALS. With Engravings. 


8vo, 6s. 


NOTES on COMPARATIVE ANATOMY: a Syllabus of a Course of Lectures de- 
livered at St. Thomas’s Hospital. By WILLIAM MILLER ORD, M.B. Lond., M.R.C.P., Assistant-Physician to the 
Hospital, and Lecturer in its Medical School. Crown 8vo, 5s. 


The STUDENT’S GUIDE to ZOOLOGY. By Andrew Wilson, Author of ‘“ Ele- 
ments of Zoology,” and Lecturer on Zoology, Edinburgh. With Engravings. {in November. 
TABLES of ZOOLOGY: indicating the Tribes, Sub-Orders, Orders, and Higher Groups 


of the Animal Kingdom, for Students, Lecturers, and others. By J. REAY GREENE, M.D., Professor of Natural History 
in the Queen’s University in Ireland. Three large sheets, 7s. 6d. the set ; or, mounted on canvas, with roller, 18s, 


NOTES on NATURAL PHILOSOPHY. By G. F. Rodwell, F.R.A.S., Lecturer on 
—— Philosophy in Guy’s Hospital, Science Master in Marlborough College. With 48 Wood Engravings. Fcap. 
VO, 55. 

The ELEMENTS of NATURAL PHILOSOPHY. By Charles Brooke, M.B., M.A., 
gs Soot on the Work of the late Dr. GoLpinc Birp. Sixth Edition, with 7oo Engravings on Wood. Feap. 
vo, 12s. 64. 

An INTRODUCTION to PHYSICAL MEASUREMENTS; with Appendices on 
Absolute Electrical Measurement, &c. By Dr. F. KOHLRAUSCH. Translaled from the Second Germah Edition by T. H. 
WaLter, B.A., B.Sc., and H. S, Procrer, F.C.S. With Engravings. 8vo, 12s. 


HARDWICH’S MANUAL of PHOTOGRAPHY. By George Dawson, M.A., Ph.D., 
Lecturer on Photography in King’s College, London. Eighth Edition, with Engravings. Fcap. 8vo, 5s. 6d. 


A MANUAL of PHOTOGRAPHIC MANIPULATION. By Lake Price. Second 
Edition, Revised and Enlarged, with numerous Engravings. Crown 8vo, 6:. 6d. 


J. & A. CHURCHILL, NEW BURLINGTON STREET, 
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ROYAL POLYTECHNIC INSTITUTION, 
309, REGENT STREET, W. 


LABORATORY and CLASS ROOMS are now open or ANALYSES. 
Pupils and and Private Studies. Investigations connected with 
Patents Conducted. Classes are'now forming in Chemistry, Physics, 
and Steam.—For Fees and Syllabus apply to the Professor of Chemis- 

Polytechnic Institution. 


try, Scienti nt, 


ROYAL COUNCIL OF EDUCATION.— 
The Laboratory and Class-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING. The subjects of the above 
Examinations can be studied either Privately or in Classes. Fees 
moderate. Analyses and investigations to Prof. 
E. V, GARDNER, F.E.S., F.S.A., 44, Berners Street, 


SCHOOL OF CHEMISTRY, 
20, GREAT MARLBOROUGH STREET, 
LONDON, W. 
Directep sy ARTHUR VACHER, F.C.S. 


The Instruction is essentially practical ; there are no Lectures. Each 
Student works independently. 

The Course of Study is arranged to qualify the Student as an Analyst 
and to enable him generally to apply the science to any branch of industry. 
But the Students are free to pursue their own particular object. 

The hours are from Ten to Four. On Saturdays the Laboratory is re- 
served for Ladies. 

The Charge is Five Pounds per Month. This includes Instruction, 
Chemicals, Apparatus, &c. Occasional Students are received at the same 
rate, namely, Ten Shillings per Month for each Half-day in the Week. 

oolmasters requiring personal instruction pay Half-fees. 


Second Edition, revised, imperial 8vo, price ars. 


MY GARDEN: 
ITS PLAN AND CULTURE ; 


Together with a General Duties of its Geology, Botany, and Natural 
istory. 


By ALFRED SMEE, F.R.S. 
Illustrated with more than 1,500 Engravings on Wood. > 


“Mr. Smee’s ‘ My Garden’ is, indeed, a book which ought to be in the 
hands of every one who is fortunate enough to possess a garden of his own; 
he is certain to find some things in it from which he may profit.” —Natuze. 


“ As for the illustrations, they are simply perfect. Lovers of gardens 
and lovers of art will join in prizing this book, in gratitude to Mr. Smee, and 
to those who have so ably and faithfully seconded his aim.”—Grafhic. 


“What Gilbert White did, in the last century, for his parish at Selborne, 
Mr. Smee has in the splendid volume before us done for his garden at 
Wallington in the present.”— The Gardener's Chronicle and Agricultural 
Gazette. 

“Mr. Alfrea’ Smee has produced the most original, most attractive and 
entertaining, most complete and unique Work on Gardening that has been 
offered to the public for the space of at least a quarter of a century.”—7he 
Gardener's Magazine. 

** Not only is there a vast store of information in this volume, but the tone 

hroughout is whol and good.” —A theneum. 


Fcap. 8vo, flexible binding, price 4s. 6d. 


THE BOTANIST’S POCKET BOOK, 


Containing, ina tabular form, the Chief Characteristics of the British 
Plants, with the Botanical Name, Common Name, Soil or Situation, 
Colour, Growth, and Time of Flowering of every Plant, arranged under 
its own order. 


By W. P. HAYWARD. 


** A little work supplying a great want, and calculated even to supersede 
Dr. Lindley’s old well-known ‘Synopsis of British Plants,’ the only other 
work of the kind we know, and we can give it no higher praise. <A small 
book but of great value, meant, not to =e the bulkier manuals of the 
day, but intended for the side-pocket of the plant-collector ; and a com- 
panion which will surely be the more valued the more it is used.” — Yorkshire 
Naturalist’s Recorder. 

**A book of modest pretensions, and not without its value. As a rule 
there is no class of scientific literature to be more carefully avoided than 
that which professes to compress the whole of the elements of a science into 
a small portable volume. This little book, however, evidences great 
care in its preparation.”—Nature. 


Loitidon: GEORGE BELL & SONS, York Street, Covent Garden. 


Seventh Thousand, demy 8vo, with 200 Illustrations, ros. 6d, 
THE HEAVENS: An Illustrated Hand- 
book of Popular Astronomy. 

By AMEDEE GUILLEMIN. 

‘Edited by J. Norman Lockyer, F.R.S. 

RICHARD BENTLEY and SON, New Burlington Street. 


Second Edition in royal 8vo, with 138 Illustrations, price 255. 


TRAVELS IN THE AIR.—A Popular 
Account of Balloon Voyages and Ventures; with recent attempts to 
accomplish the Navigation of the Air. By J. GLAISHER, of the Roya 
Observatory, Greenwich. 


RICHARD BENTLEY and SON, New Burlington Street. 


In crown 8vo, with Fifty Illustrations, 6s. 
THE SUN. By Amedee_ Guillemin. 
Author of ‘‘ The Heavens.” Translated by Dr. Puripson. 
RICHARD BENTLEY and SON, New Burlington Street. 


In crown 8vo, with several illustrations, 7s. 6d., 


THE DAY AFTER DEATH; or, the 


Future Life as led by the R hes of Sci By Louis 
Ficuirr, author of ‘The World before the Deluge,” &c. 


RICHARD BENTLEY and SON, New Burlington Street. 


New Edition, in Crown 8vo, with Illustrations, price 6s,. 


SERMONS IN STONES; or, Scripture 


confirmed by Geology, By Dominick McCaustanp, Q.C., LL.D. 


*,* This Edition, which has been carefully revised, and which will also 


— a brief Memoir of the late Dr. McCausland, will be ready imme- 
lately. 


RICHARD BENTLEY and SON, New Burlington Street. 


Will be ready xsth October. Extra fcap. 8vo, cloth, price 2s. 6d. 
COLLINS’ ADVANCED SCIENCE SERIES. 


ANIMAL PHYSIOLOGY: the Structure 


and Functions of the Human Body. By JOHN CLELAND, M.D. 
F.R.S., Professor of Anatomy and pO in Queen’s College, Gal- 
way. With 150 Engravings. : 


London and Glasgow : WILLIAM COLLINS, SONS, & COMPANY. 


SUITED TO THE NEWLY-REVISED SYLLABUS. 
FIRST PRINCIPLES of HUMAN PHY- 


SIOLOGY, and a few Applications of them; with Suggestions for 
Practical Work. For rst Stage Science and Art Department’s Examina- 
tions, and for General use. By W. T. Pilter, Certificated Science 
Teacher. Carefully revised by accredited authorities. Illustrated. 
Second Edition, with Examination Questions, price rs. post free. 


London: JOHN KEMPSTER & CO., 9, 10, St. Bride’s Avenue, Fleet 
Street, E.C., and all Booksellers, 


PROOF COPIES 


OF 
THE PORTRAIT OF FARADAY, 
May be had on India Paper, price 55. 
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THE INTERNATIONAL SCLENTIFIC SERIES, 


A Series of Popular Treatises, embodying the results of the latest investigations in the various departments of Science at present most prominently 
before the world. Although these Works are not specially designed for the instruction of beginners, still, as they are intended to address the non-scientific 
pubilc, they will be, as far as possible, explanatory in character, and free from technicalities. The object of each Author will be to bring his subject 


as near as he can to the general reader. 


Crown 8vo, well printed on good paper, strongly bound, cloth extra, price #0¢ exceeding Five SuiLiincs each Volume. 


I. 


THE FORMS OF WATER IN RAIN 
AND RIVERS, ICE AND GLACIERS. 


By J. TYNDALL, LL.D., F.R.S. With 26 Illustrations. Crown 8vo, 
cloth extra, 5s. [Third Edition ready. 
** Eloquent and instructive in an eminent degree.”—Brit. Quar. Review. 
“One of Professor Tyndall’s best scientific treatises.”—Standard. 


Il. 
PHYSICS AND POLITICS; 


Or, Thoughts on the Application of the Principles of ‘- Natural Selection” 

and “Inheritance” to Political Society. By WALTER BAGEHOT, 
Author of “‘ The English Constitution,” &c. Crown 8vo, cloth extra, 4s. 
[Second Edition ready. 

“Well deserving to be read by thoughtful students of politics.”—Satur- 


day Review. 
Able and ingenious.” —Sfectator. 


III. 
FOODS. 


By EDWARD SMITH, M.D., LL.B., F.R.S. With numerous Plates and 
Illustrations. Crown 8vo, cloth extra, 5s. 
[Second Edition ready. 
“A comprehensive vésusmé of our present chemical and physiological 
knowledge of the various foods, solid and liquid.”—Chemist and Druggist, 
“ A’ very valuable work. . . . Dr. Smith has arranged his mass of 
highly interesting facts in several divisions, and those who are desirous 
of studying this subject, whether from a chemical, social, or economical 
point of view, will find the volume of great service.” —Pudlic Opinion. 


IV. 
MIND AND BODY. 


The Theories of their Relations. By ALEXANDER BAIN, LL D., Pro- 
fessor of Logic at the University of Aberdeen. With Four Illustrations. 
[October 1. 


THE STUDY OF SOCIOLOGY. 
By HERBERT SPENCER, [November 1. 


VI. 
ANIMAL MECHANICS; 


Or, Walking, Swimming, and Flying. By J. BELL PETTIGREW. M.D. 
F.R.S. With 125 Illustrations. [December 1. 


VII. 
THE PRINCIPLES OF MENTAL 
PHYSIOLOGY. 


With their Applications to the Training and Discipline of the Mind, and 
the Study of its Morbid Conditions, By W. B. CARPENTER, LL.D., 
M.D., F.R.S., &c. With Illustrations. [Fan. 1874. 


viii, 
ON THE CONSERVATION of ENERGY. 


By Professor BALFOUR STEWART. With Fourteen Illustrations. 
(February, 1874. 


IX. 
THE ANIMAL MACHINE; 


Or Aérial and Terrestrial Locomotion. By C. J. Marey, Professor of the 
College of France, Member of the Academy of Medicine, Paris. With 117 
Illustrations. (March, 1874. 


HENRY S. KING & CO., 65, CORNHILL, and 12, PATERNOSTER Row. 


IMPORTANT NEW BOOKS IN SCIENCE, NATURAL 
HISTORY, ETC, 


Preparing. 8vo, with Illustrations and Plates. 


THE HISTORY of the NATURAL CREA- 
TION ; being a Series of Popular Scientific Lectures on the General 
Theory of Progression of Species ; with a Dissertation on the Theories 
of Darwin, Goethe, and Lamarck ; more especially applying them to 
the Origin of Man, and to other Fundamental Questions of Natural 
Science connected therewith. By Professor ERNST HAZCKEL, of 
the University of Jena. 

Preparing for Publication. 


PHYSIOLOGY FOR PRACTICAL USE. 
By various Writers. Edited by James Hinton. With solllustrations. 

In preparation. Large post 8vo, cloth. 
CONTEMPORARY ENGLISH PSYCHO- 
LOGY. From the French of Professor TH. RIBOT. An Analysis of 
the Views and Opinions of the following Metaphysicians, as expressed 


in their Writings. : 
| = Stuart Mill. | 


James Mill. 
A. Bain. orge H, Lewes, 


Herbert Spencer. 
Samuel Bailey. 


eparing. Demy 8vo, cloth. 


Pr 
STUDIES OF BLAST-FURNACE 
PHENOMENA. 


By M. L. GRUNER, President of the General Council of Mines of France. 
Translated by L. D. C. Gorvon, F.R.S.E., F.G.S., &c. 


Crown 8vo, cloth, 5s. 

MISS YOUMANS’ FIRST BOOK OF 
BOTANY. Desingned to cultivate the observing powers of children, 
With 300 Engravings. 

“ An intelligent child, furnished with this book, and with ample opportu- 
nity of roaming the fields and lanes, might become fully acquainted with the 
fundamental principles of Botany in a single summer.”—London Quarterly 
Review. P 

“Tes plan is absolutely new, and as it seems to us, most effective.”— 


aeseueee Crown 8vo, cloth, 2s. 6d. 


AN ESSAY ON THE CULTURE OF 
THE OBSERVING POWERS OF CHILDREN, especially in con- 
nection with the Study of Botany. By ELIZA A. YOUMANS, 
Edited, with Notes and a Supplement, by Josepu Payne, F.C.P. 


Shortly, crown 8vo, cloth, 

MOUNTAIN, MEADOW, AND MERE; 
A Series of Outdoor Sketches of Sport, Scenery, Adventure, and Natu- 
ral History. By G. CHRISTOPHER DAVIES. With :6 Iilustra- 
tions by W. Harcourt. 

In preparation, demy 8vo, with Illustrations, 

A JOURNEY to the MISHMEE COUN. 
TRY; or, An Attempt to Penetrate Tibet from Assane, By T. T. 
COOPER, Author of ‘‘ The Travels of a Pioneer of Commerce,” &c. 


Preparing, in One Vol. 8vo, 


THE ‘NORMAN PEOPLE, and their 
Existing Descendants in the British Dominions and the United States 
of America, 

Second Edition, large post 8vo, cloth, gs. 


CHANGE OF AIR and SCENE: a Physi- 
cian’s Hints. With Notes of Excursions for Health, By Dr. AL- 
PHONSE DONNE. 

“This book answers fully to the indication of the prefatory note—“ It 
may be read as a simple book of cheerful travel-talk, or it may be taken 
as a practical index to the various mineral waters which exercise so power- 
ful an influence in specific ailments.’ It is a valuable and almost complete 
vade mecum for the Continental tourist seeking health.” —London Quarterly 
Review. 

Demy 8vo, cloth gilt, extra, 21s. 


A VOYAGE TO SPITZBERGEN. By 
JOHN C. WELLS, R.N. With numerous beautiful Illustrations. 

“The whole region, during the brief season for which man can look upon 
it and live, is one of enchantment and delight, - No wonder that 
the good people of Hull watched with patient curiosity the lading of a 
schooner-yacht, which sailed from Hull, with a small party of English 
gentlemen, and an exclusively English crew, for it was bound for Spitzber- 
gen, and was to sail round the island.” —Sfectator. 


Demy 8vo, with Map and Illustrations, cloth éxtra, 14s. 
FIELD and FOREST MBLES of a 
NATURALIST IN NEW BRUNSWICK. With Notes and Ob- 
servations on the Natural History of Eastern Canada. By A. LEITH 
ADAMS, M.A., &c. 
“« Abounds throughout with evidences of careful observation and thought- 
ful suggestiveness.”—Saturday Review. 
“© To the naturalist the book will be most valuable.”—S/andard, 


HENRY S. KING & CO., 65, Cornhill; and 12, Paternoster Row. 
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| Messrs. CHURCHILL'S WORKS 
| ON CHEMISTRY, BOTANY, THE MICROSCOPE, PHYSICS, : 
AND OTHER BRANCHES OF SCIENCE. Black 
| CHEMISTRY, INORGANIC AND ORGANIC: with Experiments. By Charles L, 
BLOXAM, Professor of Chemistry in King’s College, London; Professor of Chemistry in the Department for Artillery ner 
Studies, Woolwich. Second Edition. With 295 Engravingson Wood. 8vo, 16s. 
f By the same Author, BIR 
H LABORATORY TEACHING; or, Progressive Exercises in Practical Chemistry, with 
_ i Analytical Tables. Second Edition. With 89 Engravings, Crown 8vo, 55. 6d. “Its 
dl PRACTICAL CHEMISTRY, including Analysis. By John E. Bowman and C. L, fs not 
: BLOXAM. Sixth Edition. With 98 Engravings on Wood. Fcap. 8vo, 6s. 6d. aah 


! NOTES FOR STUDENTS in CHEMISTRY: being a Syllabus of Chemistry and 
By J. BERNAYS, Professor of Chemistry at St. Thomas’s Hospital. Fifth Edition, — 
evised. Feap. 8vo, 35. 6d. 


i A MANUAL OF ELEMENTARY CHEMISTRY, Theoretical and Practical. By G. DIS 
i geet F.R.S. Edited by Henry Warts, B.A., F.R.S. Eleventh Edition. With Wood Engravings. Crown ~ 
f VO, 15s. . Su 


— QUALITATIVE ANALYSIS. By C. Remigius Fresenius. Edited by Arthur Vacher. 
4 i Eighth Edition, with Coloured Plate of Spectra and Wood Engravings. 8vo, 12s. 6d. antl 


the same Author, 


B 
QUANTITATIVE ANALYSIS. Edited by Arthur Vacher. Sixth Edition. With AN 
Wood Engravings. 8vo, 18s. in November, = 


THE FIRST STEP in CHEMISTRY. A New Method for Teaching the Elements of 
the Science. By ROBERT GALLOWAY, Professor of Applied Chemistry in the Royal College of Science for Ireland. — 
Fourth Edition, with Engravings, Feap 8vo, 6s. 6d. 


By the same Author, HO 
THE SECOND STEP IN CHEMISTRY; or, the Student’s Guide to the Higher §- 
Branches of the Science. With Engravings. Feap. 8vo, 10s. 


Also, 
A MANUAL of QUALITATIVE ANALYSIS. Fifth Edition, with Engravings. Post 
8vo, 8s. 6d. 


FIRST PRINCIPLES of MODERN CHEMISTRY. By U. J. Kay-Shuttleworth, M.P. 
Second Edition. Crown 8vo, 45. 6d. 


HANDBOOK of VOLUMETRIC ANALYSIS; or, the Quantitative Estimation of | NA 


Chemical Substances by Measure applied to Liquids, Solids, and Gases, Adapted to the requirements of pure Chemical E 

Research, Pathological Chemistry, Pharmacy, Metallurgy, Manufacturing Chemistry, Photography, &c., and for the Valuation P 

of Substances used in Agriculture, Commerce, and the Arts. By FRANCIS SUTTON, F.C.S., Norwich. Second Edition. ba 

With Engravings. 8vo, 125. Alsi 

Par 

INTRODUCTION to INORGANIC CHEMISTRY. By Wm. G. Valentin, F.C.S., Past | 
i Principal Demonstrator of Practical Chemistry in the Royal School of Mines and Science, Training Schools, South Kensington. ort 


With 82 Engravings. 8vo, 6s. 6d. 


Also, Revie 
QUALITATIVE CHEMICAL ANALYSIS. With]19 Engravings. 8vo, 7s. 6d. 
Also, = 
TABLES FOR THE QUALITATIVE ANALYSIS of SIMPLE and COMPOUND 
SUBSTANCES, both in the Dry and Wet Way. On indestructible paper. 8vo, 25. 6d. . O 


HANDBOOK of CHEMICAL TECHNOLOGY. Containing Chemical Metallurgy, 

Alloys, and Preparations made and obtained from Metals. Crude Materials and Products of Chemical Industry. Glass, 

% Ceramic Ware, Gypsum, Lime, Mortar. Vegetable Fibres. Animal Substances. Dyeing and Calico Printing. Artificial 
et Light. Fuel and Heating Apparatus. By RUDOLF WAGNER, Professor at the University of Wurtzburg. Translated 

et, from the Eighth Edition, with Additions, by WILLIAM CROOKES, F.R.S. With 336 Engravings. 8vo, 255. Ele 


COOLEY’S CYCLOPZEDIA OF PRACTICAL RECEIPTS, PROCESSES, and 
Collateral Information in the Arts, Manufactures, Professions, and Trades: including Pharmacy and Domestic Economy and 
Hygiéne. Designed as a Comprehensive Supplement to the Pharmacopceias and General Book of Reference for the Manufac- 

turer, Tradesman, Amateur, and Heads of Families. Fifth Edition, Revised and partly Rewritten by Professor RICHARD V. 

* Tuson, F.C.S., assisted by several Scientific Contributors. 8vo, 28s. 


J. & A. CHURCHILL, NEW BURLINGTON STREET. Age 
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Just published, Second Edition, 8vo, cloth, 343. pp., 78. 6d. 


RESEARCHES IN ZOOLOGY, Illustra- 
tive of the Structure, Habits, and Economy of Animals. By JOHN 
BLACKWALL, F.L.S. 

$ “As acontribution to our zoological literature of an independent kind, 

Blackwall’s pages stand alone—a type of the like of which we would, in this 

age of improved biological speculation, gladly see more of.”~Annals and 

Magazine of Natural History, September. 1873. 


JOHN VAN VOORST, 1, Paternoster Row. 


Post 8vo, cloth, 231 pp., 6s. 


BIRDS OF THE HUMBER DISTRICT. 
By JOHN CORDEAUX. 


“Its author exhibits a happy instance of the speculative and observing 
faculties which we have so — commended. e does not only enter in 
his note-book ornithologica memoranda, but he endeavours to generalise 
from a long course of annual observations.”—Fraser’s Magazine, Septem- 
ber, 1873. 

JOHN VAN VOORST, 1, Paternoster Row. 


New Work by DR. LIONEL BEALE, F.RS. 
DISEASE GERMS: and on the Treatment 


ef the Feverish State. 28 Plates, 12s. 6d. 
I. Suppesed Nature. II. Real Nature. III. Destruction. 


J. & A. CHURCHILL. 


TEXT-BOOK BY DR. BEALE, F.R.S. 


AN INTRODUCTION TO PHYSIOLOGY 
and MEDICINE: Bioplasm, Pp. 350, with 22 Plates, 6s. 6d. 


J. & A, CHURCHILL. 


Eighth Thousand, with 70 Plates, 4 Coloured, cloth, 21s. 
HOW TO WORK WITH THE MICRO- 


SCOPE. By Dr. Lionet Beatz, F.R.S. 


A Manual of! Microscopical Manipulation. Examining Objects under 
the highest powers, Photographing specimens, &c. 


HARRISON, Pail Mall. 


DESCHANEL’S NATURAL PHILOSOPHY. 
In One Vol. Medium 8vo, cloth, 18s. 


NATURAL PHILOSOPHY: an Elemen- 
tary Treatise. By Prof. DESCHANEL, of Paris. Translated and 
Edited, with extensive Additions, by J. D. Everett, D.C.L. F.R.S,, 
Professor of Natural Philosophy in the Queen’s College, Belfast. Illus- 
trated by 760 Engravings on Wood, and Three Coloured Plates. 

Also, separately, in Four Parts, limp cloth, 4s. 6d. each. 
Part I. Mechanics, Hydrostatics, and Pneumatics. Part II. Heat. 

Part ILI. Electricity and Magnetism. Part IV. Sound and Light. 

“Systematically arranged, clearly written, and admirably illustrated, 
showing no less than 760 engravings on wood, and three coloured plates, it 
forms a model work for a class in experimental physics.”—Saturday 


Review. 
London: BLACKIE & SON, Paternoster Buildings. 


TISLEY’S IMPROVED FORM OF 


OZONE GENERATOR, 


“ Which gives abundanee of Ozone and is not liable to be broken.” — 
Nartorg, June 12 and 19, 1873. 


4 AND ALL KINDS OF 
Electrical, Physical, & Chemical Apparatus 
MADE BY 
TISLEY AND SPILLER, 
172, BROMPTON ROAD, S.W., 

(Three minutes’ walk from South Kensington Museum). 


Agents for Hartnack’s Microscopes, etc., recommended by Prof. 


Rutherford, M.D., F.R.S.E. 


RECENT WORKS. 


A MEMOIR of SIR JAMES Y. SIMPSON, 
Bart., M.D. By JOHN DUNS, D.D., Professor of Natural Science 
in the New College, Edinburgh. Demy 8vo, with Portrait, price 14s. 

**One of the most charming, instructive, and useful biographies extant.” 

—Courant, 

‘* Will be much read and admired.”—Edinburgh Medical Fournal. 
** A very skilful, honest biography, by ‘an able and judicious friend of a 
man of commanding intellect and admirable character,”—.Sfectator. 


LETTERS from JAMAICA.—“< The Land 
of Streams and Woods.” Fcap 8vo, price 4s. 6d. 
A veryentertaining and well-written book.”—Gra phic. 


“* Nowhere else that we know of can you get a better idea of the outward 
aspect of things in Jamaica.”—Scotsman. 


The HISTORY of ENGLISH LITERA- 
TURE. ByH. TAINE, D.C.L. Translated by Henry van Laun. 
New and carefully revised Library Edition, in 4 vols. Small demy 8vo, 
price 7s. 6d. each. [Vol. 1 now ready. 

“One of the most brilliant books that France has produced for years.— 

Spectator. 


WANDERINGS of a NATURALIST in 
INDIA. The Western Himalayas, and Cashmere. By Dr, A. L 
ADAMS, of the 22nd Regiment. 8vo, with Illustrations, price ros. 6d. 

** The author need be under no apprehension of wearying his readers. . « 
> prominently combines the sportsman with the naturalist,”—Sporting 
eview. 


NOTES of a NATURALIST in the NILE 
VALLEY and MALTA. By ANDREW LEITH ADAMS, Author 
of ‘‘ Wanderings of a Naturalist in India.” Crown 8vo, with Illustra- 
tions, price 15s. 

** Most attractively instructive to the general reader.”—Be//’s Messenger. 


ARCHAOLOGICAL ESSAYS by the late 
SIR JAMES Y. SIMPSON, Bart. M.D. D.C.L. one of Her Majesty’s 
Physicians for Scotland, and Professor of Medicine and Midwifery in the 
University of Edinburgh. Edited by Joun Stuart, LL.D. Secretary 
of the Society of Antiquaries of Scotland, Author of “* The Sculptured 
Stones of Scotland,” &c. 2 vols. sm, 4to, half Roxburgh, price 27, 2s. 


Edinburgh: EDMONSTON & DOUGLAS, and all Booksellers. 


Second Edition, with Twenty Illustrations, price 7s. 6d, 


THE STORY OF THE EARTH & MAN. 
By J. W. DAWSON, LL.D. F.R.S. F.G.8., 
Principal and Vice-Chancellor of McGill University, Montreal, 
Author of “ Archaia,” ‘‘ Acadian Geology,” &c. 


‘*A book of rare excellence. An account of the geological history and 
the past life of the earth, full yet concise, accurate yet pictorial, and almost 
poetic.”— British Quarterly Review. 

“‘ The pleasantly-written volume before us tells the story of the palzon- 
tology and physical geology of the earth in pre human ages, and closes with 
a discussion of the theories of the appearance, late in geological time, of 
man upon the earth.”—A theneum. 

« This most valuable volume. Wecommend the book to all who, 
either for themselves or for the sake of others, wish to obtain information on 
scientific subjects, presented in a reverential spirit,.and with singular har- 
mony and intelligence.” —Christian Observer. 


Crown 8yo, gs., cloth. 


THE HIGHER MINISTRY OF NATURE 
Viewed in the Light of Modern Science. By JOHN R. LEIFCHILD, 
A.M., Author of “ Our Coal Fields and our Coal Pits,” ‘“‘ Cornwall: its 
Mines and Miners,” &c. 


“A rich contribution to the mental necessities of our time. It is the work 
of a mind comprehensive in its grasp, deep in its sympathy with nature, 
and{strong in its love of truth. The author is known to science as a writer 
on geological subjects whose contributions deserve the highest respect.”— 
London Quarterly Review, 


‘* Those who delight in speculations on the border-land between the natu- 
ral and the supernatural, will find much to interest them in the volume, and 
to such we commend it.”—Nature. 


**Mr. Leifchild glances with great clearness and vigour at the startling 
and vague theories of Darwin, and many of his most successful critics ; he 
discusses minutely and with ready skill such topics as mental and moral 
evolution, materialism, life, protoplasm, as handled by Dr. Beale and Prof, 
Huxley ; and then naturally passes on to the subject of death, the immor- 
tality of the soul, man’s ideas and conceptions of God and the world of 
spirits."—Standard. 


London: HODDER & STOUGHTON, 27 and 31, Paternoster Row. 
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MACMILLAN AND 
ANNOUNCEMENTS 


CONTRIBUTIONS to SOLAR PHYSICS. By J. NORMAN LOCKYER, F.RS, 
== aren Illustrations. Royal 8vo, uniform with Roscoe’s ‘‘ Spectrum Analysis,” Thomson’s “ Depths of the Sea,” and 
's ** Mechanics.” 


On the THEORY of SOUND. By Lord RAYLEIGH. 8vo. 


CAVE-HUNTING: Researches on the Evidence of Caves respecting the Early 
Inhabitants of Europe. By W. BOYD DAWKINS, F.R.S. Illustrated. Royal 8vo. 


‘The ORIGIN and METAMORPHOSES of INSECTS. By Sir JOHN LUBBOCK, 
F.R.S. With numerous Illustrations. Crown 8vo. (Vol. II. of NATURE Series.) 


GLAUCUS; or, the Wonders of the Shore. By the Rev. CHARLES KINGSLEY. 


With numerous Coloured Illustrations. New and Revised Edition. Crown 8vo. 


- FIRST PRINCIPLES of MODERN SCIENCE; or, a First Course of Lectures delivered 


in the University of Cambridge. By the Rev. T. R. BIRKS, Professor of Moral Philosophy. Crown 8vo, 85. 6d. 


HIGHER SCHOOLS and UNIVERSITIES of GERMANY. red MATTHEW 
ARNOLD, D.C.L. Crown 8vo. 


COMPARATIVE POLITICS. By EDWARD A. FREEMAN, D.C. L. Lectures at the 
Royal Institution. 8vo. 


HISTORY of the ENGLISH PEOPLE, for the Use of Colleges and Higher Classes in 
Schools. By the Rev J. R. GREEN, M.A. Crown. 8vo. 


OLEOGRAPHS AND ENGRAVINGS. THE 
JOURNAL OF APPLIED CHEMISTRY. 


A SELECTION OF THE MOST BEAUTIFUL LANDSCAPES 


AND FIGURE SUBJECTS IN HANDSOME GOLD FRAMES, A MONTHLY PUBLICATION OF 16 PAGES QUARTO, 
FROM ONE GUINEA EACH. Devoted to Chemistry as to Manufactures, Agriculture 
es urgy, 
rnishi' 1 
At Two Dollars and Twenty-five per annum, or One Dollar and 
GEO. REES, a -five Cents paid strictly in advance, including postage to United 
ingdom. 
41, 42, 43, RUSSELL STREET, OPPOSITE DRURY Each number contains Original Articles on General Chemistry applied to 
LANE THEATRE. Arts and Manufactures ; Matter on Particular Fabrications, as Petroleum, 


Soaps, Tanning, Dyeing, and numerous others. 
A suitable space is also devoted to Practical Recipes and interesting Scien- 


tific Facts. 
Full and full d Market Revi and Prices Current of Drugs 
THE ONLY CHEAP FARMERS’ NEWSPAPER. and Chemicals of - every description are given in each number for New 


York, Boston, and Philadelphia, with Tables of Imports. 


: THE CHAMBER OF EIGHTH VOLUME, commenced with January number. 
AGRICULTURE JOURNAL DEXTER & CO., PUBLISHERS, 


AND FARMERS’ CHRONICLE, 


Edited by Joun ALGERNON Camm, Boonteny to the Central Chamber of 
Agriculture, 
Devotes special tothe Britain Guba proceedings of the 
bers of Agriculture of Great Britain (w! now number upw: ° 
aa oalion ), besides giving original papers on practical farming, 66 THE GARDEN,” 
and a mass of intelligence of particular value to the culturist. 
The London Corn, Seed, Hop, Cattle, and other Markets of Monday A Weekly Illustrated Journal Devoted Solely to Horticulture in all its 
are specialiy reported in this Journal, which is despatched the same branches. 


evening so as to insure delivery to country subscribers by the first post THE GARDEN is conducted by W: 
yy Rosinson, F. L.S., Author of 
on Tuesday morning. Price 3¢., or prepaid, 15s. a year post “* Hardy gee ‘*Alpine Flowers for English Gar dens,” ‘ ‘The Parks, 
Published by W. PICKERING, 21, Arundel Street, Strand, W.C. Promenades, and Gardens of Paris,” &c.; and the best Writers in every de- 
partment of Gardening are contributors to its pages. 


Spruce Street, New York ; 48, Hanover Street, Boston ; and 149, South 
4th Street, Philadelphia, Pa., U.S.A, 


THE BREWERS’ GUARDIAN: The Flower Garden Hardy Flowers 
Revisw OF THE MALT AND ; AND WINE AND Spirit TRADES Notes and Stove. 

The Official Organ of the Country Brewers’ Society. bey 


(Founded 1822.) 

“The Brewers’ Guardian” is published on the Evenings of every alternate | | THE Ley nd be obtained through all Newsagents and atthe Railway 

‘Tuesday, and is the only journal officially connected with brewing interests 
Subscription, 16s. 6¢. per annum, post free, dating from an aca fora Quarter, 9s. 94. for a ‘Half elem and 19s. 6d. for a Year, pa 

Single Copies, 1s, each. Registered for Transmission Abr vance, and in Monthly Parts, ies (post-free), 4 


Offices~s, Bond Court, Walbrook, London, E.C. 
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WORKS ON SCIENCE. 


Now ready, Eighth Thousand, with Illustrations, crown 8vo, 12s. 


i—THE EXPRESSION OF THE EMO- 


ary IN MAN AND ANIMALS. By CHARLES DARWIN, 
F.R.S. 


2—A NATURALIST’S VOYAGE ROUND 
THE WORLD; being a Journal of Researches into the Natural His- 
tory and Geology of Countries Visited. By CH. DARWIN, F.R.S. 
Eleventh Thousand. Post 8vo, gs. 


3—THE ORIGIN OF SPECIES, BY 
MEANS OF NATURAL SELECTION ; or, The Preservation of 
Favoured Races in the Struggle for Life. By CH. DARWIN, F.R.S. 
Sixth Edition. With Glossary of Terms. Post 8vo, 7s. 6d. 


4.—THE VARIOUS CONTRIVANCES BY 
WHICH ORCHIDS ARE FERTILISED BY INSECTS, and on 
the Good Effects of Intercrossing. By CH. DARWIN. With Wood- 
cuts, Post 8vo, gs. 


5—THE VARIATION OF ANIMALS and 
PLANTS UNDER DOMESTICATION. By CH. DARWIN. Third 
Thousand. With Illustrations. 2 vols. 8vo, 28s. 


6.—THE DESCENT OF MAN, AND ON 
SELECTION IN RELATION TO SEX. By CH. DARWIN. 
Eighth Thousand. With Illustrations. 2 vols. 8vo, 245. 


RECENT WORKS ON GEOLOGY. 


Eleventh Edition, with numerous Illustrations, 2 vols. 8vo, 16s. each. 


1—THE PRINCIPLES OF GEOLOGY ; 
or, the Modern Changes of the Earth and its Inhabitants, considered as 
Illustrative of Geology. By Sir CHARLES LYELL, Bart., F.R.S. 


2—THE GEOLOGICAL EVIDENCES OF 
THE ANTIQUITY OF MAN. With an Outline of Glacial Post-ter- 
tiary Geology, and remarks on the Origin of Species, with special refer- 
ence to man’s first appearance on the Earth. By Sir CHARLES 
LYELL, F.R.S. Fourth Edition, revised., with Illustrations. 8vo, 14s. 


3—THE STUDENT’S ELEMENTS OF 
GEOLOGY. By Sir CHARLES LYELL. Sixth Thousand. With 
600 Illustrations. Post 8vo, gs. 


SILURIA: A History of the Oldest Rocks 


in the British Isles and other Countries; with Sketches of the Origin 
and Distribution of Native Gold, the General Succession of Geological 
Formations and Changes of the Earth’s Surface. By Sir RODERICK 
I. MURCHISON. Fifth Edition. With Map, Plates, and Woodcuts. 
2 vols. 8vo, 18s, 


RECORDS OF THE ROCKS; or, Notes 
on the Geology, Natural History, and Antiquities of North and South 
Wales, Devon, and Cornwall. By Rev. W. S. SYMONDS, F.GS. 
With Illustrations, Crown 8vo, 12s. 


1—PHYSICAL GEOGRAPHY. By Mrs. 
SOMERVILLE. Sixth Edition. Revised by H. W. Bares, R.G.S. 
With Portrait. Post 8vo, gs. 


2.—SOMERVILLE on the CONNECTION 
Of THE SCIENCES. Ninth Edition. With Portrait. 


3-——-SOMERVILLE on MOLECULAR and 
MICROSCOPIC SCIENCE. With Illustrations. 2 vols. Post 8vo, 
215. 


THE METALLURGY OF LEAD, includ- 
ing DESILVERISATION and CUPELLATION. By JOHN 
PERCY, F.R.S. With numerous Illustrations. 8vo, 30s. 


JOHN MURRAY, Albemarle Street. 


DRAPER’S INK (DICHROIC). 


THE NEW BLACK INK 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becomes a pleasure when this Ink is used. It has been adopted 
by the principal Banks, Public oncet ~ Railway Companies throughout 
reland. 


It writes almost instantly Full Black. | Flows easily from the Pen. 
Does not corrode Steel Pens. Blotting-paper may be applied at the 
Is aly to use, and not liable to | moment of writing. 

ot. 


TO BE HAD OF ALL STATIONERS. 


BEWLEY AND DRAPER, DUBLIN. 


FRY’S 
is the very finest Cocoa ever offered 
to the public.” —Court Circular. 
“As a delicious, refreshing, and nourishing beverage, with delicate flavour 


fine aroma, it certainly surpasses anything that has yet been offered to 
th® public.”—London Mirror. 


‘*A most delicious and valuable article.” 
‘andard, 


PURE AERATED WATERS. 


ELLIS’S 
RUTHIN WATERS, 


Soda, Potass, Seltzer, Lemonade, Lithia, and 
for GOUT, Lithia and Potass. 


HOLLOWAY’S OINTMENT and PILLS. 


—All persons afflicted wth bad legs, sores, ulcers, and skin diseases, 
who from want of means or other reasons cannot avail themselves of 
surgical treatment. may release themselves of their complaints by using 
Holloway’s purifying, soothing, and healing remedies. In every out- 
ward complaint this wonderful Ointment brings about the most bene- 
ficial results by checking inflammation. Internal pains, rheumatic and 
gouty tortures, scrofulous swellings, and contracted sinews, may be 
overcome by diligently rubbing this cooling unguent into the skin. 
Diarrhoea, too often the forerunner of Dysentery or cholera, should, 
without delay be stopped by frequent brisk friction of this ointment 
upon the abdomen, round while a flannel binder should be worn until 
the attack entirely subsides. 


RUPTURES.—BY ROYAL LETTERS PATENT. 
WHITE’S MOC-MAIN LEVER TRUSS 


is allowed by upwards of 500 Medical Men to be the most effec- 
tive invention in the curative treatment of Hernia. The useof 
a steel spring, so often hurtful in its effects, is here avoided; a 
soft bandage being worn round the body, while the requisite 
resisting power is supplied by the MOC-MAIN PAD and 
PATENT LEVER, fitting with so much ease and closeness 
that it cannot be detected, and may be worn during sleep. A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the manufacturer, 
JOHN WHITE, 228, Piccadilly. 

Price of a single Truss, 16s., 215., 26s. 6d., and 315. 6d.) 

» Double ,, 315 6d., 42s., and 52s, 6d. Post-free 
» Umbilical 42s. and 52s. 6d, 

ELASTIC STOCKINGS, KNEE-CAPS, 
&c., for Varicose Veins and all cases of Weakness, and Swelling of the legs, 
Sprains, &c. re rorous, light in texture, and inexpensive, and drawn 
on over an ordinary stocking. Price 4s. 6d., 78. 6d., 105., and 16s, each. 
Postage free. 

JOHN WHITE, Manutacturer, 228, Piccadilly, London, 
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MACMILLAN & CO., CAMBRIDGE, 
Have the following Works for Sale, at the prices affixed, for Ready Money. 


Adams, J.C., Reply to various | Brewster, D., On a new Spe- 


Objections which have been brought againt his 


Theory of the Secular Acceleration of the Moon’s | 
Mean Motion. With others by De Morgan, | British Association for the 


Delarue, &c., in 1 vol. 8vo, half calf, 8s. 


A assiz, L., An Essa OM commencement in 1831 to 1859 (except 1837 
| ; 
Classification, 8vo, rxs. Outof print and scarce.| to 1840, 1855 and 1857 


1859 


Airy, G. B., Account of Ex-, 
riments on Iron-built Ships. With 21 other | 
racts by Frodsham, Brongniart, Herschel, | 

&c., in x vol. 4to, half calf, 27s. 


American Academy of Arts’ 
and Sciences, Memoirs, New Series, vols. 2 to | 


10 part 1 (except vol. 7), 4to, 52. 5s. 
Cambridge, ts. 1846-68 


—— Proceedings, vol.1 to 8, 


page 295, royal 8vo, 3/. 16s. 
Cambridge, U.S. 1848-70 


Andrews, T. and Tait, P. G., 


On the Volumetric Relations of Ozone, 4to, | 
2s. 6d. 1860 | 


Annales Nouvelles des Ma-| 
thematiques, &c. The complete volumes from | 
1859 to 1871. The vols. for 1859 to 1870, 12 vols. | 
in 10, half calf (not uniform); the vol. for 1871 
in numbers. The vols. for 1859 to 1862 contain: 
—‘‘ Bulletin de Bibliographie, d’Histoire, et de | 
Biographie Mathematiques,” &c. With some) 
of the volumes are bound a large number of! 
Mathematical Tracts by Chester, DeMorgan, | 
Cayley, Todhunter, &c. The 13 vols. and 
numerous Tracts, 3¢. 35. 


Arago, Eloge Historique de, 
James Watt, 3s. 6d. | 


1839 | 


Arbogast, L. F. A., Calcul des 
Derivations, ato, half calf, 135. 6d. 
Strasbourg, 1800 


Baily, F., On a Remarkable 
Phenomenon that occurs in Total and Annular 
Eclipses of the Sun. With 13 other Tracts by 
Whewell, Snow Harris, Williamson, &c. 1 vol. 
4to, half calf, 16s. 6d, 


Barrett, Lucas, Geological 
Map of the Neighbourhood of Cambridge. 
Mounted and folded, 5s. 1859 


Baxter, W., British Phzno- 
gamous Botany ; or, Figures and Descriptions 
of the Genera of British Flowering Plants, 509 
coloured plates, 6 vols. 8vo, half morocco, gilt 
tops (published at 92.), 57. 135. 6d. 1834-43 


Bell, T., A History of British 
Reptiles, illustrated by more than 40 woodcuts, 
8vo, cloth, gs. Van Voorst, 1839 

Bezout, Theorie Generale des 
Equations Algébriques, 4to, calf, 4s. 6d. 

Paris, 1779 


Boase, H., Contributions to- 
wards a knowledge of the Geology of Cornwall. 
With Geological Map and 2 coloured plates, 6s. 

Penzance, 1832 


—— A Treatise on Primary 
Geology ; being an Examination, both Practi- 
cal and Theoretical, of the Older Formations. 
8vo, half calf, 6s. 1834 


Bolton, John, Geological 
Fragments, collected principally from rambles 
among the rocks of Furness and Cartmel. With 
6 plates, 8vo, cloth, 7s. 6d. Ulverstone, 1869 

Boutigny, Note sur un nou- 
veau Générateur & Vapeur, gto, 15. 6d. 


Bravais, A., Sur les lignes 
d’ancien niveau de la Mer dans le Fie-ask. 
With map, royal 8vo, 3s. 1839 


cies of Coloured Fringes. With plate, 4to, 2s. 
Edinburgh, 1832 


Advancement of Science. Reports from the 


and 1867. With nume- 
rous illustrations, 22 vols. 8vo, boards, v. y. 
(pub. 162. 14s.) 52. 135. 62. 


—— Lithographed Signatures 
of the Members who met at Cambridge, June 
1833; and an Alphabetical List of the Members. 
4to, half calf, os. Cambridge, 1833 


Brongniart, A. Traite Ele- 
mentaire de Mineralogie. With 16 plates, 2 
vols. 8vo, half calf, 8s. Paris, 1807 


Burmeister, H., The Organi- 
sation ef Trilobites, deduced from their Living 
Affinities. Edited from the German by Profs. 
Bell and E. Forbes. With 6 plates, folio, 16s. 

Ray Society, 1846 

Cambridge — Astronomical 
Observations made at the Observatory of Cam- 
bridge by the Rev. James Challis, M.A. For 


the years 1836, 37, 38, 39, 40-T, 42. 44-5, 49-51, 
52-4, 55-60. 10 vols. 4to, half cloth, 42s. 


Cambridge Philosophical So- 
ciety’s Transactions, vols. 1 to 11. Complete in 
parts te the present time. Very Scarce. 182. 18s. 

1822-71 
Some of the early parts are out of print, so that 
complete sets are difficult to meet with. Amon 
the contributors will be found the names of Prof. 

Airy, Sir David Brewster, Prof. Challis, Prof. 

Cayley, Prof. De Morgan, R. Leslie Ellis, Prof. 

Henslow, W. Hopkins, Sir John Herschel, Sir 

John Lubbock, Prof. Owen, Prof. Stokes, Prof. 

Sedgwick, Dr. Whewell, and many other of the 

distinguished men of science of the last fifty years. 


Canada, Geological Suivey of, 
as follows :—Reports of Progress from its com- 
mencement to 1863; illustrated by 498 wood- 
cuts.—Reports of Progress, 1863 to 1866.— 
Reports of Progress from 1866 to 1869, accom- 
panied by Geological and Topographical Map. 
—The Fossil Plants of the Devonian and Upper 
Silurian Formations of Canada. By J. W. Daw- 
son. With 20 plates.—Reports of Progress for 
1870-71. 5 vols. royal 8vo, 2d. ros. 

Montreal, 1863-72 
Conducted by Sir William E. Logan, F.R.S. ; 
Alexander Murray ; T. Sterry Hunt, F.RS. ; 
Billings ; Dr. Dawson, F.R.S. ; &c. | 


Canada— Plans of various’ 
Lakes and Rivers between Lake Huron and the 
River Ottawa, to accompany the Geological Re- 
ports, 1853-56. 4to, half bound, gs. 

Toronto, 1857 
“The Rev. A. Sedgwick, from Sir W. E. Logan.” 


Carus, J. V., Icones Zooto- 
mice Ersten Halfte oder Tafel I.— XXIII. 
(all published): die Wirbelosen Thiere. Folio, 
boards, 345. Leipsig, 1857 


Cassin, J., Illustrations of the 
Birds of California, Texas, Oregon, British and 
Russian America. Intended to contain descrip- 
tions and figures of all North American Birds 
not given by former American authors, and a 

eneral synopsis of North American OUrnitho- 
Ser. With so coloured plates, imperial 8vo, 
cloth, 38s. Philadelphia, 1865 


Charpentier, Essai sur les 
Glaciers et sur le Terrain erratique de Basin du 
Rhone. With 6 plates and coloured map. 8vo, 
half calf, ras. Lausanne, 1841 

Cheynzi Fluxionum Metho- 
dus Inversa; with Addenda and Animadversions 
on De Moivre. Small 4to, calf, 5s. 1703-5 


Cooke, J. P., On two new 
Crystalline Compounds of Zinc and Antimony, 


With plate and woodcuts, 4to, 3s. 
Cambridge, U.S. 1855 


Curtis, J., British Entomo. 
logy: being Illustrations and Descriptions of 
the Genera of Insects found in Great Britain 
and Ireland. Containing coloured figures from 
Nature of the most rare and beautiful Species, 
and in many instances of the Plants upon which 
they are found. 8 vols. royal 8vo, newly and 
strongly bound, half morocco, gilt tops, 217. 


1823~, 
The book contains 770 coloured copper 
tons. 


Cuvier, Le Regne Animal, 3 
vols in 1, royal 8vo, half bound. With many 
plates, ros. 6d. Bruxelles, 1836 


Cuvier, Lecons d’Anatomie 
Comparée. Second edition, vols. x to 7, in 8, 
sewed, 278. Paris, 1836-40 


Dalton, John, Meteorological 
Observations and Essays. Second Fdition, 8vo, 
half calf, ss. Manchester, 1834 


Dalton, J., On the Phosphates 
and Arseniates, with other Tracts by 
Henslow, Hare, Quetelet, &c. &c., in 1 vol. 8vo, 
half calf, ros. 


Dalyell (Sir J. G.) Power of 
coloured plates, 3 vols. 4.0, ~bound, gilt t 
(pub. at £12 125.) £3 1861 


Dana, J. D., Zoophytes, thick 
royal 4to. of text with woodcuts, and royal folio 
Atlas of 61 plates, containing several eos 
hundred beautifully coloured figures, 2 vols. half 
calf, neat, rare, £13 10s. For U.S. Exploring 
Expedition. Philadelphia, 1846-49 
Only 100 copies printed for presents. The chief 

difficulty in making up complete sets of the valuable 

scientific Appendices to the United States Explor- 
ing Expedition consists in obtaining this rare work 
by Dana. 

This copy contains a MS, list of Errata, by the 

Author, with his autograph. 


D’Archiac, le Vicomte, et 
Jules Haime, Description des Animaux Fossiles 
du groupe nummulitique de l’Inde, precedee 
d'un resume logique. 2 vols, imperial 4to. 
With 36 plates, 31s. 6d. Paris, 1853-4 


Darwin, C., on the Distri- 
bution of the Erratic Boulders and on the Con- 
temporaneous Unstratified Deposits of South 
America. With map, 4to. 5s. 1841 


Davreux, C. J., Essai sur la 
constitution Geognostique de la Province de 
Liege. With g folding plates. 4to. half calf. 
18s. Bruxelies, 1833 


Day, F., the Fishes of Male- 
bar. With 32 plates, royal 4to half morocce, 
large paper, with the plates coloured, scarce. 
186 
De Candolle, A. P., Organo- 
graphie Vegetale, ou description raisonnee des 
organes des Plantes, 2 vols, 8vo, sewed. With 
With 60 plates gs. 
De La Beche, H. T., A Selec- 
tion of Geological Memoirs contained in the 
Annales de Mines. 8vo. half calf. With 11 maps 
and plates. 8s. 1824 


Denny, H., Monographia 


Anoplurorum Britanniz, or Essay on the British 
Species of Parasite Insects. With highly magni- 
fied figures of each species, beautifully coloured, 
26 plates, 8vo. 215. 1842 


Delambre, Astronomie Theo- 
rique et Pratique, 3 vols, 4to, half russia. 38s. 

Paris, 1814 
Descartes, Principia Philoso- 
phiz, small gto. calf. 75. Amstelodami, 1656 


(Zo be continued.) 
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BROWNINGS 
NEW ROTATING BODY MICROSCOPE. 


The Model Microscope, with highly finished Brass Band, £ s. a. 


Rack and fine Adjustments to body, with Axis for inclina- 
tion, one Eye-piece, Concave Mirror, and 1-inch Objective, 


The “Complete ” Microscope. This Instrument has a highly 
finished brass Stand, Rack, and fine adjustment to body, 
and Mechanical motions to stage, and is supplied with an 
Eye-piece, and two high-class Objectives, 1-inch and }-inch 


of which the performance will be guaranteed ee ww Ses 


The above Instrument, Binocular 16 0 


Stephenson’s New Binocular. 


—. List of Microscopes free. 
JOHN BROW NING, 


OPTICAL AND PHYSICAL INSTRUMENT MAKER TO THE ROYAL OBSERVATORY, &ec. 


63, STRAND, W.C. and 111, MINORIES, LONDON, E. 
ESTABLISHED 100 YEARS. 


An Illustrated Descriptive Catalogue of stsiiatnaiia’ 18 Stamps. 


F. PRAT T, 


AGENT AND IMPORTER OF 


DR. E STOHRER’S BATTERIES. 


420, OXFORD STREET, W, 


Mechanician to St. Bartholomew’s 


THE PEN OF THE DAY FOR ORDINARY WRITING, 


VERY STRONG AND DURABLE, 
as. 64. PER GROSS. SAMPLE BOX CONTAINING 3 DOZEN, ts. 


THE “NEEDLE” PEN. 


TO BE HAD OF THE MANUFACTURERS, 


J. A. KENNETT AND CO, 


GENERAL STATIONERS, 
93, BERNERS STREET, OXFORD STREET, LONDON, W 
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“A CABINET OF CURIOSITIES.” 


In Two Volumes. Royal Octavo, Price One Guinea. 
PROFUSELY ILLUSTRATED BY CURIOUS WOOD-ENGRAVINGS, HANDSOMELY BOUND IN CLOTH, 
Edited by ROBERT CHAMBERS, LL.D. 


THE BOOK OF DAYS. 


A WORK CONSISTING OF 
1. MATTERS CONNECTED WITH THE CHURCH KALENDAR. 
Including the Popular Festivals, Saints’ Days, and other Holidays. With Hlustrations of Christian Antiquities in general. 
2. PHENOMENA CONNECTED WITH THE SEASONAL CHANGES. 
3. FOLK-LORE OF THE UNITED KINGDOM. 
Namely, Popular Notions and Observances connected with Times and Seasons. 
4. NOTABLE EVENTS, BIOGRAPHIES, AND ANECDOTES 
Connected with the Days of the Year. : 
. ARTICLES OF POPULAR ARCHAZOLOGY, 
of an Entertaining Character, tending to Iliustrate the Progress of Civilisation, Manners, Literature, and Ideas in these Kingdoms, 
6. CURIOUS FUGITIVE AND INEDITED PIECES. 
7. CURIOSITIES of L TERATURE, and ODDITIES of HUMAN LIFE and 

CHARACTER. 


It has been the desire of the Editor, by this work—while not discouraging the progressive spirit of the age—to temper it with 
affettionate feeling towards what is poetical and elevated, honest and of good report in the old national life ; while in no way dis- 
countenancing great material interests, to evoke an equal activity in those feelings beyond self, on which depend remoter but infinitely 
greater interests ; to kindle and sustain a spirit of patriotism, tending to unity, peace and prosperity in our own estate, while not 
exclusive of feelings of benevolence, as well as justice, towards oihers. It has been, further, the desire of the Editor that these 
volumes should be a repertory of old fireside ideas in general, as well as a means of improving the fireside wisdom of the present day, 


W. & R. CHAMBERS, LONDON & EDINBURGH. 


THE SCIENTIFIC SOCIETIES CLUB. 


Gentlemen desirous of joining the Provisional Committee are requested to communicate with the Honorary 
Secretary, 


J. LOGAN LOBLEY, ESQ., 
59, CLARENDON ROAD, KENSINGTON PARK, W. 
Or, during the Meeting of the British Association, Reception Room, Bradford, 


THE MINERAL WATERS OF VALS. 


The Waters of Vals owe to their low temperatpre and to their richness in carboni¢ acid, the possession of a capacity which ~ 
permits them to be transported to the longest distances without undergoing the least alteration. site 


The springs Saint-Fean, Préiense, Désirée, Rigolette, Magdeleine, by their alkalinity, fluidify the liquids of the abdominal organs, 
and communicate to them a reparative impulse. They increase and facilitate the urinary secretion and cutaneous perspiration. 
They disaggregate the molecules which constitute, by their union, gravel or calculus of the kidneys or of the liver, and prevent 
nephritic or hepatic colics ; they ward off gouty attacks and lessen notably their violence ; they prevent green sickness by restoring 
regular movements to the organs ; they awake vital motion ; neutralise the acidities and dispel the heaviness of stomach, prepare 
for easy digestion, and give, in short, to the whole economy a comfort that one would vainly seek elsewhere, 


DEPOT.—E. GALLAIS & Co., 27, Margaret Street, Regent Street, London. W. 


Printed by R. Cray, Som, & Tavtor, at 7 and 8, Bread Street Hill, in the of London, and published Macm 
at the Office, 38, Bleecker Street, New September 18, 
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A‘WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


** To the solid ground 
Ot Nature trusts the mind which builds tor aye.’—WorDSwOoRTH 


No. 204, VOL. 8] 


THURSDAY, SEPTEMBER 25, 1873 


Registered as a Newspaper at the General Post Office. 


[All Rights are 


UNIVERSITY of DURHAM COLLEGE 
OF PHYSICAL SCIENCE, AT NEWCASTLE-UPON-TYNE. 


The Session will commence on the 6th October, 1873, and will be divided 
into the Michaelmas, Epiphany, and Easter Terms. 


CLASSES. 
Fee. 


Mathematics ... ... W. Steadman Aldis, M.A. ... ... 5 gs. the session. 
Physics ... .. A. S. Herschel, B.A. F.RA.S. 5 gs. 
Chemistry... ... A. Freire-Marreco, M.A. wa 
Geology ... ... «. David Page, LL.D. F.G.S. .. ... 5 gs. aa 
ond Latin Rev. J. Bulmer, B.D... term. 
nglis! istory an 

French, German, and Mechanical Drawing, each «. « 10s. 6d. 


In addition to the Class Fees, Students will be required to pay an En- 
trance Fee of One Guinea. Students who do not enter more than two 
Classes may commute this on payment of Seven Shillings for each Class. 

Students desirous of studying the whcle of the first four subjects may 
compound for the class fees by payment of £17178. This will be the only 
composition fee allowed. 

Students entering after the Michaelmas Term will be subjected to a 
Matriculation Examination. This will not be obligatory upon those entering 
at the commencement of the session, 

All Students must have attained the age of 15 years. 

Eveninc Cvasszs will be held as in former sessions. 

Further particulars respecting the Examinations, Associateship of the 
College, Laboratory Regulations, Scholarships, Exhibitions, Hours of At- 
tendance, &c , will be found in the Prospectus of the College, to be had 
ro on application to Mr. Tuzo, Woop Bunnine, Secretary to the 

ollege. 


EDINBURGH VETERINARY COL- 


LEGE, under the Patronage of the Highland and TT Society, 
the Lord Provost, Magistrates, and Council of the City of Edinburgh, 
Trustees of the late Professor Dick. 


Founded in 1823. 


The Fifty-first Session will be opened on Wednesday the 29th October, 
by’an address delivered in the Theatre of the College, at Two o’clock, by 
Professor FEARNLEY (Principal). 

Medicine, Surgery, and Clinic ... Professor FEARNLEy (Principal). 
Anatomy one ove oes M.D. F.L.S. 
Physiology ... oe ove 


. » Dewan RSE. 


tany ove Batrour, M.D. F.R.S. 
Comparative Pathology ... Wattey, M.R.C.V.S. 


The Matriculation Examination for Students entering for the first time 
will be conducted by the Rector of the Royal High School, at times to be 
learned on application to the Secretary. 

For Fees and other information apply to the Secretary, Wm. Dumpreck, 
Esq., M.D. F.R.C.S., 49, Albany Street, Edinburgh. 


SCIENCE TUITION BY CORRESPON- 
DENCE.—Mr, ROUTLEDGE, B.Sc. F.C.S., Bowdon, Cheshire. 


NOTICE.—ROYAL SCHOOL OF MINES, 


Jermyn Street, London.—The 23rd Session will begin on Wednesday, 
the rst October. Prospectuses may be had-on application. 


TRENHAM REEKS, Registrar. 


MIDDLESEX HOSPITAL COLLEGE 


provides the most complete means for a Medical Education, Some 
Members of the Staff receive Students as Boarders. 


MIDDLESEX HOSPITAL ENTRANCE 
SCHOLARSHIPS.—Two Entrance Scholarships, of the annual value 
of £25 and £20 respectively, each tenable for two years, are awarded 
at the commencement of the Winter Session. There are numerous other 
Scholarships and Prizes. For the College Prospectus, containing in- 
formation as to Fees, ENTRANCE and other Scholarships, Clinical 
Appointments, Residence of Students, &c., apply to 


JOHN MURRAY, M.D., Dean. 


KING’S COLLEGE, LONDON. 
ELECTRICITY AND MAGNETISM. 


Professor W. G. Apams, F.R.S., will begin a Course of Lectures on 
Electricity and Magnetism on Thursday, the gth of October, at 2 p.m. 
_ Practical Instruction in the subjects of Heat, Light, Electricity, Magne- 
tism, and their applications, is given in the Physical Laboratory. 
A Course of Lectures on Electricity and Magnetism will also be given or. 
Wednesday evenings at 7 p.m. 
For further particulars apply to 


J. W. CUNNINGHAM. 


KING’S COLLEGE. 
GEOLOGY.—EVENING CLASSES, 


A Course of Thirty Lectures on Geology and Palzontology will be given : 


by the Rev. Tuomas Wittsuire, M.A. F.G.S., on Monday Evenings, 

commencing October 6th. There will be also two or more Field Lectures 

in the neighbourhood of London on Saturday Afternoons in the Lent Term, 

and an Excursion of two or three days’ duration, at a distance from Lon- 

don, in the Easter Term. 

‘i ve additional information apply to the Secretary, King’s College, Strand, 
ondon. 


KING’S COLLEGE. 
EVENING LECTURES. 
Cuemistry—Mr. W. N. HARTLEY. 


Mondays and Thursdays at 7 o'clock. Fee for the Course, 1 11s. 6¢ 


CuemicaLt ANALysis—Mr. W. N. HARTLEY. 
Tuesdays, from 7 till 9 o'clock. Fee, £a 2s. 
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MACMILLAN & CO, CAMBRIDGE 


List of Second-hand Scientific Books (continued), 


D’Omalius D’Halloy, J. 
Precis Elementaire de Geologie. With coloured 
map and other illustrations, 8vo. sewed. 6s. 4 

I 


Donovan, E., Natural History 
of British Birds, with 244 coloured plates, 10 
vols, royal 8vo. clean copy.in boards. £3 7s. 6d. 

1794 


Dumont. A., Memoire sur les 
Terraifts Rhenan, 4to. half calf. 15s. 


Euler, L., Methodus Inventi- 
endi Lineas Curvas, 4to. sewed. 8s. 
Lausanne, 1744 


Favre, A., Remarques sur les 
Anthracites des Alpes. With 2 plates, 1 coloured. 
gto. 35. 1841 


Ferussac et Deshayes, G. P., 
Histoire naturelle, generale et particuliere des 
Mollusques, tant des especes que l’on trouve 
aujourd hui vivantes que des depouilles fossiles de 
celles qui n’existent plus; classes d’apres les 
caracteres essentiels que presentent ces animaux 
et leurs coquilles. he complete work, 4 large 
folio volumes, with 247 plates, coloured edition, 
newly half-bound morocco, gilt tops. Published 
atr,250fr. £24. Paris, 1820-1851 

The portion of the work by Ferussac belonged to 

Prof. Sedgwick. 


Forbes, Edward, A History of 
British Star Fishes 8vo. cloth. 12s. 
Van Voorst. 1841 


Forbes, E., Monograph of the 
British Naked-eyed Medusz :| with figures of all 
the species. With 13 coloured plates, folio, | 

218, 184! 


Forbes, E., Botany as a 
Branch of Medical Education ; Dana and Hitch- 
cock, Analysis of Coprolites from the New Red 
Sandstone formation of New England, with 
many others by Murchison; Hitchcock, &c. &c., 
in x volt half calf. 7s. 6d. 


Franklin, Sir John, and Sir 


ohn Richardson, Narrative of a Journey to the 

hores of the Polar Sea, in the years 1819-1827, 
with an Appendix on various subjects relating to 
Science and Natural History. 2 vols. 4to, illus- 
trated by numerous plates and maps, half-russia, 
gilt tops, scarce, 2/, ros. 1828 


Garner, R., Natural History, 
Antiquities, &c. of the County of Stafford, with 
numerous illustrations, 8vo, cloth, ros. 1844 


Gerarde, J., the Herball, or 


Generall Historie of Plantes. Very much en- 
ed and amended by Thomas Johnson ; folio 
calf, newly backed, good condition, 34s. 1633 


Giornale di Matematiche: ad 
uso degli Studenti delle Universita Italiane, 
ublicato per cura dei Professori Battaglini, 
— e Trudi. Vols. I. to VIII, 1863—7o, in 
2 thick volumes, half calf, neat, and eight sub- 
sequent Nos. unbound, 4to. Napoli. 3/4 3s. 


Haidinger, W., On the Para- 


sitic Formation of Mineral Species, &c. Mur- 
chison, R. I., On the Coal-field of Brora in 
Sutherlandshire. With eight other Tracts by 
Airy, Christie, &c. 1 vol. 4to, half calf. rss. 


Hamilton, Sir W.R., Lectures 


on Quaternions. 8vo cloth, 16s., scarce. 


1853 | 


Hamilton, Sir W. R., On 
some Extensions of Quaternions, &c. Four 
Pamphlets, 5s. | 


. 
Hauy, Tableau Comparatif 
des resultats de la Cristallographie et de I’ana- 
lyse Chimique. 8vo calf, 3s. 64. 1809.—Traité 
les caractéres Physiques des Pierres Précieuses. 
With 3 plates. 8vo, half calf, 3s. 6d. 
Paris, 1817 


Haughton, S.,On the Physical 
Structure of the Old Red Sandstone of the 
county of Waterford, 4to, 2s. 1858 


Herschel, J. F. W., Micro- 


metrical measures of 364 double stars,taken at 
Slough, 1829-30, with three other Tracts by 
Herschel. In 1 vol. 4to, half calf. 1832-3. 25s. 
Results of Astronomical Observations made 
during the years 1834-1838 at the Cape of Good 
Hope. Large 4to. cloth, 42s. 


Hitchcock, E., Final Report 
on the Geology of Massachusetts. 2 vols. 4to, 
with maps, and upwards of 60 plates, views, &c., 
32. 38. Amherst, U.S., 1841 


Hopkins,. W., On the Con- 


struction of a new Calorimeter for determining 
the Radiating Power of Surfaces in Air, 4to, 
2s. 6d. 1860 


Humboldt, Petrifications re- 
cuéillies en Amérique par A. de Humboldt et par 
| a Degenhardt, decrites par L. de Buch. Large 
folio with plates, scarce, 25s. Berlin, 1839 


Hutchinson, G. A. Treatise 
on the causes and principles of Meteorological 
Phenomena. With coloured map, 8vo, cloth, 6s. 

Glasgow, 1835 


Ives, J. C., Report upon the 
Colorado River of the West, explored in 1857 and 
1858, under the direction of the Office of Explo- 
rations and Surveys. Illustrated with 3 maps, 
8 panoramic views, rr engravings, 7 plates (co- 
loured), Indian portraits, 41 woodcuts in the 
text. Part 2 consists of Hydrographic Report ; 
Part 3, Geological Report by J. S. Newberry, 
with a large number of plates; Part 4, Botany 
by Asa Gray, Torrey, Thurber and Dr. Engel- 
mann, 4to. cloth, r5s. Washington, 1861 


Iowa, Report of the Geolo- 
gical Survey of the State of; embracing the 
result of investigations made during portions of 
the years 1855—1857. By James Hall and 
J. D. Whitney. With 2 maps, 29 plates, and 
numerous wood-engravings in the text. 2 vols. 


imperial 8vo, cloth, 36s. 1858 
Joule, J. P., On the Air- 
Engine. With a plate, 4to. 2s. 6d. 1851 


Jukes, J. B., and S. Haughton, 
On the Lower Palzozoic Rocks of the South- 
east of Ireland, and their associated Igneous 
Rocks. With Geological map, 4to, 5s. 

Dublin, 1849 


Jukes, J. B., On the Geology 
of the South Staffordshire Coal-field. With 
index and geological map. Also Papers on the 
same, by De la Beche, Warington W. Smyth, 
Robert Hunt. Scarce, 6s. 


Keyserling, A., und P. von 
Kr n, Wi haftliche Beobachtungen 
auf einer Reise in das Petschora-Land, im Jahre, 
1843. 1vol. 4to, and 1 vol. imperial 4to, con- 
taining 24 plates and 2 maps, half calf, 27s. 

St. Petersburg, 1846 


Lacroix, Traite du Calcul 
Différentiel et du Calcul Integral, 3 vols. 4to, 
boards, 45s. Paris, 1810-19 

Lagrange, Theorie des Fonc- 
tions Analytiques, 3me. edition, ed. Serret, 4to, 
calf, 16s. 6d. Paris, 1847 

Lea, I., A Synopsis of the 
Family Unionide. 4th edition, very greatly 


enlarged and improved. 4to, boards (published 
255.) 18s. Philadelphia, 1870 


Leonhard, Karl von, Grund- 


ziige der Geologie und Geognosie, with 6 plates 
(2 coloured), 8vo, half calf, 4s. 6d. 
Heidelberg, 1831 


sur histoire naturelle, et sur la richess_minérale 


de I’Espagne, with 4 plates, 8vo, half calf, 6s. 


Leybourn, T., Mathematical 
Questions proposed in the Ladies’ Diary, 170,— 
1816, with Answers, 4 vols. 8vo, boards. ste" 

1817 


Lindley and Hutton, The Fos. 
sil Flora of Great Britain: or, Figures and De. 
scriptions of the Vegetable Remains found in a 
fossil state in the country, re-issue, 3 vols. 8vo, 
52. 55. 8 
A supplementary volume by Carruthers is inal 

paration. 

Lloyd, H., A Treatise on 
Light and Vision, 8vo, cloth, 15s. Scarce. 

1831 

Loomis, F., On two Storms 
which were experienced throughout the United 
States, February 1842. With 3 coloured charts, 
5s. 1845 

Lubbock, Sir J. W., Mathe- 
matical Tracts: On the Theory of the Moon, 
&c. 3 in 1 vol. boards, 8s. 1830-33 


Lyell and Faraday, Report on . 


the Explosion at the Haswell Collieries, &c., 1844 
With numerous plates. With other pamphlets by 


Stokes, Fairbairn, Tyndall, Helmholtz, &c., in 
1 vol. 8vo, half calf, 11s. 


Mallet, R., The Dynamics of 


Earthquakes, With 4 large folding plates, 4s. 6d. 
Dublin, 1846 


Mammatt, E., A Collection of 
Geological Facts and Practical Observations, in- 
tended to elucidate the formation of the AshbyCoal 
field in the parish of Ashby-de-la-Zouch and the 
neighbouring district ; being the result of fo’ 
years’ experience and research. Illustrated by a 
map and profiles, coloured sections of the strati- 
fication and roz plates of vegetable fossils, after 
drawings taken from Nature, by Robert Iron- 
monger. 4to, half russia, 215. 

Ashby-de-la-Zouch, 1834 


Martin, P. I., Geological Me- 


moir of a part of Western Sussex. With large 
Geological map, 4to, cloth, 6s. 1828 


Martins and Gastaldi, Essai 


sur les Terrains superficiels de la vallée du Po. 
With map and woodcuts, 4to, 3s. 6d. 


Mathematician, The, a Journal 
edited by T. S. Davies, Dr. Rutherford, &c., 3 
vols. in 1, half calf, very neat, all that was pub- 
lished (1845 to 1851, title page dated 1866), very 
scarce, 42s. 


Maxwell, J. Clerk, Experi- 
ments on Colour, &c. 2 Tracts, 4to, 5s. 
Edinburgh, 1855-60 


Memoires de la Societe Geo- 
logiques de France. 1reé serie, 5 vols. 1833-1842 ; 
2me serie, vol. 1, 1844 to vol. 8, part 1, 1865. The 
12 complete volumes (of about 380 pages each), 
well bound in half calf (French binding) with 
I part in paper covers, rod. ros. 


This very desirable set belonged to M. Bouchard 
Chantereaux, of Boulogne, a notice of whose life 
accompanies it. ‘The work contains 266 plates and 
34 coloured maps; and contains contributions by 
- French geologists obtainable in no other 
orm. 


Memoirs of the Geological 
Survey of Great Britain, and of the Museum of 
Economic Geology in London. Vols. 1-3, in 4 
vols. royal 8vo, cloth, scarce, 42s. 1846-66 

Memoirs of the Geological 
Survey of the United Kingdom. Organic Re- 


Le Play, M. F., Observations 


mains Deeade 1, 2, 5, 7, large paper, Royal 4to, 

125. 1849-53 

Milne, D., Geological Ac- 

count of Roxburghshire, with map and wood- 

cuts. On the Parallel Roads of Lochaber, 4to, 

the two works, 7s, 6d. Edinburgh 1843-7 
(70 be continued.) 
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MACMILLAN AND COS 
ANNOUNCEMENTS 


CONTRIBUTIONS to SOLAR PHYSICS. By J. NORMAN LOCKYER, F.RS. 


With numerous Illustrations, Royal 8vo, uniform with Roscoe’s ‘‘ Spectrum Analysis,” Thomson’s “ Depths of the Sea,” and 
Ball’s Mechanics.” 


CAVE-HUNTING: Researches on the Evidence of Caves respecting the Early 
Inhabitants of Europe. By W. BOYD DAWKINS, F.R.S. Illustrated. Royal 8vo. 


GLAUCUS;; or, the Wonders of the Shore. By the Rev. CHARLES KINGSLEY 


With numerous Coloured Illustrations. New and Revised Edition. Crown 8vo, 


FIRST PRINCIPLES of MORAL SCIENCE;; or, a First Course of Lectures delivered 
in the University of Cambridge. By the Rev. T. R. BIRKS, Professor ‘of Moral Philosophy. Crown 8vo, 8s. 6d. * 


HIGHER SCHOOLS and UNIVERSITIES of GERMANY. By MATTHEW 
ARNOLD, D.C.L. Crown 8vo, 


COMPARATIVE POLITICS. By EDWARD A: FREEMAN, D. C.L. jm at the 


Royal Institution, 


HISTORY of the ENGLISH PEOPLE, for the Use of Colleges and Higher Classes in 
Scheols. By the Rev J. R. GREEN, M.A. Crown 8vo. 
New Volume of Macmillan’s Scientific Class-Books 
STEAM. By J. Perry, Assistant Master at Clifton College. 
The PRINCIPLES of SCIENCE. By W. Stanley Jevons, Professor of Logic in 


Owens College, *Manchester. 


The PHYSIOLOGY of the CIRCULATION in PLANTS, in the LOWER ANIMALS. 
and in MAN. By J. BELL PETTIGREW, M.D., F.R.S., with 150 Engravings on Wood. Second Edition, 8vo. 


A HISTORY of the MATHEMATICAL THEORIES of ATTRACTION and the 
Figures of the Earth from the time of Newton to that of Laplace. By I. TODHUNTER, M.A., F.R.S. 2 vols. 8vo. 


The THEORY of EVOLUTION of LIVING THINGS, and the APPLICATION of 
the Principles of Evolution to Lae considered as illustrative of the Wisdom ‘and Beneficence of the Almighty. By the 


Rev. G. HENSLOW, M.A., 


SIMPLE PRACTICAL METHODS of CALCULATING STRAINS on GIRDERS, 
ARCHES, and TRUSSES ; with a Supplementary Essay on Economy in Suspension Bridges By E. W. YOUNG, Associate 
of King ’s College, London, and Member of the Institute of Civil Engineers. 8vo. 


A‘MANUAL of the CHEMISTRY of the CARBON COMPOUNDS; or, Organic 
* Chemistry. By C. SCHORLEMMER, F.R.S. 8vo. 


New Volumes of Nature” Series, 
The ORIGIN and METAMORPHOSES of INSECTS. By Sir JOHN LUBBOCK, 
F.R.S. With numerous Illustrations. Crown 8vo. 
The BIRTH of CHEMISTRY. By G. F. Rodwell, F.R.S. With numerous Illustra- 


tions, Crown 8vo., 


THE ELEMENTS OF EMBRYOLOGY. By Michael Foster, M.A. F.R.S., Praelector 
in Physiology at Trinity College, Cambridge ; and F. M, BALFOUR, Scholar of Trinity College, Cambridge. 


MACMILLAN & CO., LONDON. 
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RAY SOCIETY. 


The volume issued for the ay oe Monograph of the Collembola 
and Thysanura, by Sir JOHN LUBBOCK, Bart, M.P..F.R.S.,\&c. 8vo, 
with 276 Pages, and 78 Plates (31 coloured) is now ready. 


The Annual Subscription is One Guinea. 


Further information with reference to Membership and the back Volumes 
ef the Society can be obtained on application to the Secretary, the Rev. 
Wictsuire, M.A. F.L.S., Granville Park, Lewisham, London, 


ROYAL POLYTECHNIC INSTITUTION, 
309, REGENT STREET, W. 


LABORATORY and CLASS ROOMS are now open or ANALYSES. 
Pupils and Class and Private Studies. Investigations connected with 
Patents Conducted. Classes are now forming in Chemistry, Physics, 
and Steam.—For Fees and Sy!labus apply to the Professor of Chemis- 
try, Scientific Department, Royal Polytechnic Institution. 


ROYAL COUNCIL OF EDUCATION.— 
The Sabomenny and Class-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING. The subjects of the above 
Examinations can be studied either Privately or in Classes. Fees 
moderate. Analyses and investigations to Prof. 
E. V. GARDNER, F.E.S., F.S.A., 44, Berners Street, 


SCHOOL OF CHEMISTRY, 
20, GREAT MARLBOROUGA STREETZ, 
LONDON, W. 
Directep By ARTHUR VACHER, F.C.S. 


The Instruction is essentially practical; there are no Lectures. Each 
Student works independently. 

The Course of Study is arranged to qualify the Student as an Analyst 
and to enable him generally to apply the science to any branch of industry. 
But the Students are free to pursue their own particular object. 

¢ hours are from Ten to Four. On Saturdays the Laboratory is re- 
served for Ladies. 

The Charge is Five Pounds per Month. This includes Instruction, 
Chemicals, Apparatus, &c. Occasional Students are received at the same 
rate, namely, Ten Shillings per Month for each Half-day in the Week. 
Schoolmasters requiring personal instruction pay Half-fees. 


WANTED, a first-class Manufacturing Che- 
mist, capable of taking full charge of the manufacture of Artificial 
Manures. References as to ability and character must be unexceptional. 
ry en remuneration will be given. Apply to F. B., Post Office, 

iverpool. 


EVENING SCIENCE LECTURES.— 
Mr. W. J. WILSON, F.C.S., will commence a Course of Thirty Lec- 
tures on Electricity, Magnetism, Light, Heat, and Sound, at the Birk- 
beck Institution, Southampton Buildings, Chancery Lane, on Monday, 
October 6th, at 8 o’clock ; to be continued on succeeding Mondays at 
the same hour. Fee for the Course, 7s. 6d. For Syllabus of Examina- 
tions, Prices, &c., apply to the Librarian. 


Mr. Wilson will also lecture on Thursdays at the new Quebec Institute, 
Lower Seymour Street, Portman Square. For particulars apply to Secre- 


tary. 

y the Class Examinations of the Science and Art Department, May 

1873, 68 7 in Physics were worked by Mr. Wilson’s pupils. Of these, 

45 passed First Class and obtained Queen’s Prizes ; 23 passed Second Class ; 
none failed. 


PROOF COPIES ON INDIA PAPER 
OF THE PORTRAIT OF 
THE LATE PROFESSOR FARADAY, 
Given with NaTuRE for September 18, 


MAY BE HAD AT THE OFFICE, PRICE 55s. 


ZOOLOGICAL SOCIETY OF LONDON, 


LIST oF DUPLICATE ANIMALS 


IN THE 


GARDENS FOR SALE. 


SEPTEMBER, 1873. 


MAMMALS. 

2 Kinkajous, male and female (Cercoleptes caudivolvulus,) each 400 
2 Crested Porcupines (Hystrix cristata), each 5 00 
1 Hog Deer, male (Cervus porcinus) s+ 0 
2 Mauge’s Dasyures, male and female (Dasyurus maugeri), each 1 10 0 
(Phalangista vulpina)each 1 5 0 
3 Great Kangaroos, young females (Macropus giganteus), each... 25 0 0 
y \ -(Petrogale xanthopus)each 4 © o 
1 Derbian Wallaby, male (Halmaturus derbianus) we 


BIRDS. 
2 Common Hangnests (Icterus vulgaris), each TO 
2 Crested Ground Parrakeets (Calopsitta nove hollandiz),each... 1 
x Greater Sulphur Crested Cockatoo (Cacatua galerita)... .. «. 210 0 
t Leadbeater’s Cockatoo (Cacuta leadbeateri) 3 0 0 
2 Ring-necked Parrakeets (Palocornis torquata), each ... «. «. 1 0 0 
2 Rose Hill Parrakeets (Platycercus eximius), each I 0 0 
3 Black Vultures (Cathartes atratus), each... 
3 Brazilian Caracaras (Polyborus brasiliensis), each ow. I 5 0 
2 Common Buzzards (Buteo vulgaris), each TS OO 
2 Peregrine Falcons (Falco peregrinus), each ... 2 0 0 
2 Egyptian Geese, male and female (Chenalopex zgyptiaca),each 1 5 o 
2 Egyptian Geese, young (Chenalopex zxgyptiaca), each .. .. I 5 0 
2 Canada Geese, females (Bernicla canadensis), each .. .. «. I 5 0 
1 Trumpeter Swan, young ‘Cygnus buccinator) .. 8 0 0 
4 Ruddy Sheldrakes, young (Tadorna rntila), each... 
2 Pair of Variegated Sheldrakes (Tadorna variegata), per pair... 12 0 o 
7 Summer Ducks (Aix sponsa), each se 
4 Mandarin Ducks (Aix galericulata), each 
4 Chiloe Wigeon, young (Mareca chiloensis), each... ... .. «. 6 0 0 
1 Pair Rosy-billed Ducks (Metopiana peposaca), the pair .. «. 15 0 0 
2 Chiloe Wigeon, males (Mareca chiloensis), each ... 6 00 
2 Chilian Pintails (Dafila spinicauda), each ... 2 0 0 
to Australian Wild Ducks (Anas superciliosa),ecch... ... .. «. 2 0 0 
to Common Turtle Doves (Turtur auritus),each .. .. .«. + O10 0 
3 Golden Pheasants, males (Thaumalea picta), each... «. «. 2 0 0 
| (Euplocamus nycthemerus) the pair 4 0 o 


3 White-crested Kalleeges, } (Euplocamus albo cristatus) each 5 0 


1 male and 2 females ... ° 
4 (Polyplecton chinquis) per pair 40 0 


2 Brush Turkeys, male and female (Tallegala lathami), the pair... 12 0 @ 
Emu, female (Dromceus nove hollandiz) ... TO 0 0 


The animals may be viewed on application to the Superintendent at the 
Gardens. 

The animals will be delivered to purchasers at the Society’s Gardens. 
They can be packed and forwarded for the conveni of purchasers, but 
in such cases the packing-cases will be charged for unless returned, and the 
animals will be at the purchaser’s risk during transit. 

Intending purchasers are requested to apply by letter to the Secretary, 11, 
Hanover Square, London, W. 


P. L: SCLATER, Secretary. 


11, Hanover Square, September, 1873. 
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By the same Author. 

° Crown 8vo, pp. 706, with 280 Engravings, 12s. 6d. 

se “Jt is the best manual of zoology yet published, not merely in England 

but in Europe.”—/all Mall Gazette. 

° “The best treatise on zoology, in moderate compass, that we possess.”— 
| Lancet. 
IIL. 
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This day is published. 


I, 

OUTLINES OF NATURAL HISTORY, 
FOR BEGINNERS; 

§ Being Descriptions of a Progressive Series of Zoological Types. 

By H. ALLEYNE NICHOLSON, M.D. D.Sc. F.R.S.E. F.G.S. &e 


fessor of Natural History and Botany, University College, Toronto ; 
ody Lecturer on Natural History in the Medical School o' Edinburgh. 


Feap. 8vo, pp. 114, with 46 Engravings, 12s. 6d. 


Il. 
The Third Edition, revised and enlarged. 


A MANUAL OF ZOOLOGY, 


FOR THE USE OF STUDENTS. 
With a General Introduction on the Principles of Zoology. 


Second Edition. 
TEXT-BOOK OF ZOOLOGY, 
FOR THE USE OF SCHOOLS. 
By the same Author. 
Crown 8vo, pp. 392, with 188 Engravings, 6s. 


Lately published by the same Author. 
INTRODUCTORY TEXT-BOOK of ZOO- 


LOGY, for the Use of Junior Classes. Second Edition. Pp. 189, 
127 Engravings. 2s. 


EXAMINATIONS IN NATURAL HIS- 


TORY. Being a Progressive Series of Questions adapted to the 
Author’s Text-Books. 15. 


A MANUAL OF PALAZZONTOLOGY, for 
the Use of Students. With a General Introduction on the Principles of 
Paleontology. Crown 8vo. Pp. 620, with 400 Engravings. 15s. 


“This book will be found to be one of the best of guides to the principles 
of Paleontology and the study of Organic Remains.”—A thenaum, July 12. 


WM. BLACKWOOD & SONS, Edinburgh and London. 


Will be ready 15th October. Extra fcap. 8vo, cloth, price 2s. 6d. 


COLLINS’ ADVANCED SCIENCE SERIES. 
ANIMAL PHYSIOLOGY: the Structure 


and Functions of the Human Body. By JOHN CLELAND, M.D. 
F.R.S., Professor of Anatomy and Physiology in Queen’s College, Gal- 


> way. With 150 Engravings. 

} London and Glasgow : WILLIAM COLLINS, SONS, & COMPANY. 
New Vo Now ready. 


FLORA AUSTRALIENSIS. A Descrip- 


tion of the Plants of the Australian Territory. By GEORGE 
BENTHAM, F.R.S., assisted by Baron-Ferdinand Mueller, C.M.G., 
F RS. Vol. 6. Thymetez to Dioscoridez. 20s. 


L. REEVE & CO., 5, Henrietta Street, Covent Garden. 


PROF. FERRIER’S RESEARCHES on 
the FUNCTIONS of the BRAIN. Sce West Riding Lunatic Asylum 
Medical Reports, 1873. Edited by J. Cricnton Browne, M.D., 


SMITH, ELDER, & CO, 15, Waterloo Place, London. 


and a Glossary of Scientific Terms. 


This day is published. 
I. 
Tenth Edition, 
INTRODUCTORY TEXT-BOOK OF 
GEOLOGY. 
By DAVID PAGE, LL.D. F.G.S. 
Professor of Geology in the om, of Physical Science, Newcastle-on- 
yne. 
A New Edition, being the Tenth, revised and extended, with Engravings 
In crown 8vo, price 2s. 6d. 
II. 
Crown 8vo, price 5s. 
ADVANCED TEXT-BOOK OF PHYSI- 
CAL GEOGRAPHY. 
By DAVID PAGE, LL.D. F.G.S, 
Second and Enlarged Edition, with Engravings and Glossary. 


BY THE SAME AUTHOR. 
Fifth Edition. 


ADVANCED TEXT-BOOK of GEOLOGY, 


= With Engravings, and Glossary of Scien- 

Sixth Edition. 
THE CRUST of the EARTH: A Handy 
Outline of Geology. 1s. 

Third Edition 
GEOLOGY for GENERAL READERS. 
A Series of Popular Sketches in Geology and Palzontology. 6s. 

Second Edition, 
HANDBOOK of GEOLOGICAL TERMS, 
Geology, and Physical Geography. Enlarged. 7s. 6d. 

Fifth Edition. 
INTRODUCTORY TEXT-BOOK of PHY. 
SICAL GEOGRAPHY. With Sketch-Maps and Illustrations, 2s. 


WILLIAM BLACKWOOD & SONS, Edinburgh and London. 


Eighth Thousand, with 70 Plates, 4 Coloured, cloth, 21s. 


HOW TO WORK WITH THE MICRO. 
SCOPE. By Dr. Lioner Beate, F.R.S. 

A Manual of Microscopical Manipulation, Examining Objects under 

the highest powers, Photographing specimens, &c. z 

HARRISON, Pall Mall. 


OWENS COLLEGE, MANCHESTER. 


The SESSION 1873-4 will be OPENED in the New Buildings, Oxford- 
road, on Tuesday, the 7th October, at twelve.o’clock at noon, by his Grace 
the DUKE of DEVONSHIRE, K.G., President of the College. 

In consequence of the limited accommodation which can be afforded for 
this meeting only invited guests and students holding tickets can be admitted. 
The Council invite all Graduates attending this meeting to wear Academical 
Costume. 

Tickets, not transferable, may be obtained by bond fide students either of 
the day, evening, or medical classes (or persons proposing to become such in 
the ensuing session) on application to the Registrar until the number allotted 
for students is exhausted. 

The Principal will attend at the College on Wednesday, the,rst October, 
and following days, except Saturday, at 10 a.m. for the purpose of Enrolling 
Students for the Day Classes and Medical School. 

Candidates for admission must not be under 14 years of age, and those 
under 16 will be required to pass a preliminary examination in English, 
arithmetic, and the elements of Latin. Prospectuses will be sent on appli- 
cation, and further details relating to each department as well as to scholar- 
ships and entrance exhibitions, will be found in the calender which may be 
obtained from Mr. Cornish, Piccadilly, Bookseller to the College, and at 
the College. Price 2s. 6d., by post 2s. 10d. 


OWENS COLLEGE. 
EVENING CLASSES. 


The EVENING SESSION will commence on Monday, the 13th October, 
New students (only) will be admitted on Wednesday, the 8th, and two 
following days, from 6.30 to 9 p.m. Former students may re-enter on 
Monday, the 13th, to Friday, the 17th October inclusive, from 6.30 to 9 p.m. 


J. HOLME NICHOLSON, Registrar. 
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BROWNING'S 
NEW ROTATING BODY MICROSCOPE. 


The Model Microscope, with highly finished Brass Band, £ s, ¢ 


Rack and fine Adjustments to body, with Axis for inclina- DIS 
tion, one Eye-piece, Concave Mirror, and 1-inch Objective, te 
and }-inch object glasses... 


The “Complete ” Microscope. This Instrument has a highly 


finished brass Stand, Rack, and fine adjustment to body, FIR 

and Mechanical motions to stage, and is supplied with an > 

Te 

Eye-piece, and two high-class Objectives, 1-inch and }-inch Se 

of which the performance will be guaranteed os 

The above Instrument, Binocular ied «+ 40 

AY 

A Stephenson’s New Binocular. «a 
a partm 
List of Microscopes free. 


JOHN BROWNING, 


OPTICAL AND PHYSICAL INSTRUMENT MAKER TO THE ROYAL OBSERVATORY, &e. 


63, STRAND, W.C. and 111, MINORIES, LONDON, E. 

ESTABLISHED 100 YEARS. Book 

An Illustrated Descriptive Catalogue of Spectroscopes, 18 Stamps. a 

THE ONLY CHEAP FARMERS’ NEWSPAPER. TWO COURSES OF LECTURES * 
THE CHAMBER OF 


ON GEOLOGICAL MINERALOGY 


AGRICULTURE JOURNAL WILL BE GIVEN AT KING'S COLLEGE, LONDON, 
AND FARMERS’ CHRONICLE, 


: BY PROF. TENNANT. 
Edited by Joun Avcrrnon CLarxe, Secretary to the Central Chamber of 
Agriculture, ‘lo which the public are admitted on paying the College fees. One course 
Devotes special attention to the discussions and proceedings of the Cham- | is given on Wednesday and Friday mornings, from 9 to 10 o'clock, com- 
rs of Agriculture of Great Britain (which now number upwards of | mencing Wednesday, Oct. &th, and terminating at Easter, 1874. ‘Lhe other 
18,000 members), besides giving original papers on practical farming, | courses are given on become | gape. from 8 tog, commencing Oct. gth. 
and a mass of intelligence of icular value to the agriculturist. The lectures are illustrated by a very extensive collection of specimens. 
The London Corn, Seed, Hop, Cattle, and other Markets of Monday Practical Instructions in Mineralogy and Geology is given by Prof, 
are specialiy reported in this Journal, which is despatched the same | Teynanr. F.G.S., at his residence 149, Strand, W.C. 
evening so as to insure delivery to country subscribers by the first post | . : 
on Tuesday morning. Price 3d, or prepaid, 15s. a year post free. | M 


Published by W. PICKERING, 21, Arundel Street, Strand, W.C. an 


DR. HARTWIG'S POPULAR WORKS ON NATURAL HISTORY. 


me Now ready, the Fourth and Chea English ight Edition, enlarged 
Second Edition. Ley ap of both 
HOLIDAYS ON HIGH LANDS; or, of Bight Chromoxylographic Plates, Sve: cloth 


Series of Eight Chromoxylographic Plates, in 8vo, cloth, price ros. 6¢. 
Rambles and Incidents in Search of Alpine Plants. By the Rev. | 
HUGH “4K LL.D., Author of “ Bible Teachings in Na- | THE SEA and its LIVING WONDERS; 
ture,” &c. Glo vo, 6s. | 


a Popular Account of the Marvels of the Deep, and of the Progress of 


In this edition the author has completed the journal of his tour in Norway, Maritime Discovery from the Earliest Ages tothe Present Time. By 3— 
which broke off abruptly and was left unfinished in the last ; alarge amount | Dr. GEORGE HARTWIG. 4— 
of additional information regarding the distribution of British and Norwe- | as: f ; _— 
gian plants, and the geological changes connected with them has also been | Also, Latest Editions, uniformly illustrated :— 6.— 
incorporated, and several interesting and important facts borrowed from | ree io 
classic story, and from the records of zoology and geology, throwing light Hartwig’s ** Polar World, ICE 218. — 
upon these changes have been given. Seventy-four pages of new matter -— “Tropical World, price ros. 6d. 8.— 
have been added, and the whole work has been thoroughly revised, and it ———— ** Harmonies of Nature,” price 18s. 

hoped greatly improved. — “ Subterranean World,’, price 21s. 

MACMILLAN & CO., London. P London: LONGMANS, GREEN, & CO. Paternoster Row. 
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TEXT-BOOK BY DR. BEALE, F.R.S. 


AN INTRODUCTION TO PHYSIOLOGY 
and MEDICINE : Bioplasm. Pp. 350, with 22 Plates, 6s. 6d. 


J. & A, CHURCHILL. 


New Work by DR. LIONEL BEALE, F.R.S. 
DISEASE GERMS: and on the Treatment 


of the Feverish State. 28 Plates, 12s. 6d. 
I. Supposed Nature. II. Real Nature. III. Destruction. 


J. & A. CHURCHILL. 


SUITED TO THE NEWLY-REVISED SYLLABUS. 
FIRST PRINCIPLES of HUMAN PHY- 


SIOLOGY, and a few Applications of them; with Suggestions for 
Practical Work. For rst Stage Science and Art Department's Examina- 
tions, and for General use. By W. T. Pilter, Certificated Science 
Teacher. Carefully revised by accredited authorities. Illustrated. 
Second Edition, with Examination Questions, price 1s. post free. 


London: JOHN KEMPSTER & CO., 9, 10, St. Bride’s Avenue, Fleet 
Street, E.C., and all Booksellers, 


“THE GARDEN,” 


A Weekly Illustrated Journal Devoted Solely to Horticulture in all its 
branches. 


THE GARDEN is conducted by Rosinson, F.L.S., Author e 
“ Hardy Flowers,” ‘‘ Alpine Flowers for English Gardens,” “‘ The Parks, 
Promenades, and Gardens of Paris,” &c.; and the best Writers in every de- 
partment of Gardening are contributors to its pages. 


The following are some of the subjects regularly treated of in its pages :— 


The Flower Garden. Hardy Flowers. 

Landscape Gardening. Town Gardens. 

The Fruit Garden. The Conservatory. 

Garden Structures. Public Gardens. 

Room and Window Gardens. The Greenhouse and Stove. 
Notes and Questions. The Household. 

Market Gardening. The Wild Garden. 

Trees and Shrubs. The Kitchen Garden. 


Tur GARDEN may be obtained through all Newsagents and atthe Railway 
Bookstalls, at 4d. per copy. It may also be had direct from the Office at ss. 
for a Quarter, 9s. 9¢@. for a Half-year, and 19s. 6d. for a Year, payable in ad- 
vance, and in Monthly Parts. Specimen Copies (post-free), 4}¢. 


37, Southampton Street, Covent Garden, W.C. 


HOLLOWAY’S OINTMENT and PILLS. 


—Negligence, always inexcusable, becomes altogether unpardonable 
when a pestilence such as cholera threatens to stalk through the land, 
and relentlessly claim all ages for its victims. Have these remedies 
handy ; let this Ointment be instantly, briskly, and perseveringly rubbed 
upon the abdomen when disordered. At certain seasons, when the air 
is rife with infection and the water provokes disease, it becomes the 
paramount duty of all invalids to keep themselves and their families in 
full health and vigour. No wound or sore should be permitted to run its 
destructive course, when all such predisposing causes of danger may be 
effectually removed by this healing Ointment and these purifying Pills, 
without enervating or irritating the constitution. 


MACMILLAN’S MAGAZINE. 
No. 168. FOR OCTOBER. 
Price 1s. 


CONTENTS OF THE NUMBER. 


1—“ Petrarch: his Life, Times, and Works.” By Miss Phillimore. 
Part II. 

2.—“ A Princess of Thule.” By William Black, Author of ‘‘The Strange 
Adventures of a Phaeton.” sy XIX.—XXI. 

Gothenburg Again.” By W. D. R. 

4.—‘‘ Strauss as a Politician.’ By Edwin Goadby. , 

5.—* Masson’s Life of Milton.” By George Barnett Smith. 

6.—** My Time, and what I've done with it.”—By F. C. Burnand. Chapters 
XXIV.—XXVI. 

7.—*The Priest’s Heart.” By Canon Kingsley. 

8.— The Oxford Union.” By Edward B. Nicholson, late Librarian to the 


Society. 
MACMILLAN & CO., LONDON. 
Sold by all Booksellers, Newsagents, and at all Railway Stations. 


SCIENTIFIC =PUBLICATIONS. 


This day, in crown 8vo, price 3s. 6d. 


| THE SPECTROSCOPE AND ITS APPLI- 


CATIONS. By J. NORMAN LOCKYER, F.R.S. With Coloured 
Plate and numerous Woodcuts. Being Vol. I. of “NATURE 
— a Series of Popular Scientific Works now in course of Pub- 
ication. 


THE DEPTHS OF THE SEA: an Account 


of the General Results of the Dredging Cruises of H.M.S. Porcupine 
and Lightning during the Summers of 1868, 1869, and 1870, under the 
Scientific Direction of Dr. Carpenter, F.R.S., J. Gwyn Jeffreys, F.R.S., 
and Dr. Wyville Thomson, F.R.S. By Dr. WYVILLE THOMSON, 
F.R.S., Director of the Scientific Staff of the Challenger Expedition, 
In 8vo, cloth, extra gilt, with nearly 100 Illustrations and 8 Coloured 
Maps and Plans, price 31s. 6d. 


“‘Nothing can be more complete than the account of the scientific results 
of these voyages, which are fully illustrated by woodcuts of the strange forms 
of life brought from the dark depths of the ocean, by charts of soundings, 
and elaborate tables of deep-sea temperature.”—Daily News. 


.“* Looking at the engravings, it is not too much to say that no such illus- 
trations of the peculiarly delicate and complicated forms of lower animal life 
have yet appeared.” — 7imes. 


THE FORCES OF NATURE. A Popular 
Introduction to the Study of Physical Phenomena. By AMEDEE 
GUILLEMIN. _ Translated from the French by Mrs. NorMan 
Lockyer, and Edited, with Additions and Notes, by J. NormMan 
Lockyer, F.R.S. Illustrated by 11 Coloured Plates and 455 Woodcuts. 
Second Edition. Royal 8vo, cloth extra, 31s. 6d. 


“‘ Translator and Editor have done justice to their trust. The text has 
all the force and flow of original writing, combining faithfulness to the author’s 
meaning with purity and independence in regard to idiom ; while the techni- 
cal precision and accuracy pervading the work throughout, speak of the 
watchful editorial supervision which has been given to every scientific 
detail. Altogether, the work may be said to have no parallel, either in point 
¢ fulness or attraction, as a popular manual of physical science.""—Saturday 

eview. 


THIRD EDITION OF PROF. ROSCOE’S 
LECTURES ON THE SPECTRUM ANALYSIS. Revised 
throughout, with Appendices, Engravings, Maps, and Chromo.Litho- 
= of the Spectra of the Chemical Elements and Heavenly Bodies. 
Medium 8vo, cloth extra, 215. 


The LIFE and LETTERS of JAMES 
DAVID FORBES, F.R.S., late Principal of the United College in the 
University of St. Andrew's. By J. CAMPBELL SHAIRP, LL.D., 
Principal of the United College in the University of St. Andrews, Pro- 
fessor TAIT, University of Edinburgh, and A. ADAMS-REILLY, 
F.R.G.S. With Portraits, Map, and Illustrations. 8vo, 16s, 


“Not only a biography which all should read, but a scientific treatise 
pay seed hw the shelves of no physicist’s library’can be deemed complete.” 
— Standard. 


PROFESSOR HUXLEY’S CRITIQUES 


and ADDRESSES. §8vo, tcs. 6d. 


Contents —Administrative Nihilism. The School Boards, what They 
Can Do and What They May Do. On Medical Education. Veast. Onthe 
Formation of Coal. On Coral and Coral Reefs. On the Methods and 
Results of Ethnology. On some Fixed Points in British Ethnology. 
Palzontology and the Doctrine of Evolution. Biog is and Abiog i 
Mr. Darwin’s Critics. The Genealogy of Animals. Bishop Berkeley and 
the Metaphysics of Sensation. 


By the same Author, 


LAY SERMONS, ADDRESSES, 


REVIEWS. New and Cheaper Edition. Crown 8vo, 7s, 6d, 


The CONFLICT of STUDIES; and other 
Essays on Subjects’ conneted with EDUCATION. By ISAAC TOD- 
HUNTER, M.A. F.R.S., late 'Fellow and Principal Mathemacical 
Lecturer of St. John’s College, Cambridge. 8vo, 10s. 6d. 

ContTents.—The Conflict of Studies.—Competitive ‘Examinations. Pri- 
vate Study of Mathematics. Academical Reform. Elementary Geometry. 

The Mathematical Tripos. 


The BEGINNINGS of LIFE: Being some 
Account of the Nature, Modes of Origin and Transformations of Lower 
Organisms. By H. CHARLTON BASTIAN, M.D. F.R.S. With up- 
wards of 100 Illustrations. 2 vols. crown 8vo, 28s. 


MACMILLAN & CO., LONDON, 
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E. GALLAIS & CO., 


OWNERS OF THE ESTATES OF COS. LABARY AND POTEMAC (CLOSE TO THE CHATEAU LAFITTE) 


BORDEAUX, 
Beg to announce the following Wines of their own growth : 
| RICH FULL-BODIED POTEMAC ... ov 
i, AFTER DINNER WINE. 
COS. LABARY, 1865 *... —... 66s, PER DOZEN. 
: IMPORTERS OF ALL OTHER KINDS OF WINE, &c. 
i 27, MARGARET STREET, REGENT STREET, LONDON, W. 
i 
a THE PEN OF THE DAY FOR ORDINARY WRITING, 
VERY STRONG AND DURABLE, 


2s. 6d. PER GROSS. SAMPLE BOX CONTAINING 3 DOZEN, 1s. 


i THE “NEEDLE” PEN. 


4 TO BE HAD OF THE MANUFACTURERS, 


) J. A. KENNETT AND GO, 


GENERAL STATIONERS, 
23, BERNERS STREET, OXFORD STREET, LONDON, W 


Published Monthly. Price One Shilling. 


PICTORIAL AND INDUSTRIAL: A REVIEW. 


WITH CHOICE EXAMPLES FROM VARIOUS SOURCES, 
REPRODUCED BY THE HELIOTYPE AND OTHER PERMANENT PROCESSES. 
Edited by JOHN FORBES-ROBERTSON. 

ARTIS CAUSA, ITAQUE HOMINIS,” 


‘CONTENTS FOR OCTOBER — Our Illustrations :—1, Infantile Amusements; 2. “ Consolation,” by Henri 
Bource ; 3. “Art and Love,” by J. Berlin. A Chapter in the History of recent English Art-Pottery. Exhibition of 
the Art-Union Prizes. Art Notes and Gossip. Reviews. 

London: SAMPSON LOW, MARSTON, LOW, & SEARLE, 188, Fleet Street, E.C. 


Edinburgh: MENZIES & CO. Dublin: McCGLASHAN & CO. 


RUPTURES.—BY ROYAL LETTERS ie tated TISLEY’S IMPROVED FORM OF 
WHITE’ S MOC-MAIN LEVER T Ss 
owes O ZO N E GEN ERATO R, 
chen bortial in here £0. 

a steel spring, 20 0 “ Which gi bundanee of Ozo; id is not liable to be broken,”— 


PATENT LEVER, tting with so much ease and loseness AND ALL KINDS OF 
that it cannot be detected, and may be worn durin: 


A 
ay the ant Electrical, Physical, & Chemical Apparatus 
2 inches ww the hips, being sent to the manufacturer, 
JOHN WHITE, 228, Piccadilly. MADE BY 
an, and | Poste TISLEY AND SPILLER, 
” 425. 
ELASTIC STOCKINGS, KNEE-CAPS, WR, BROMPTON ROAR, S.W., 


&c., for Varicose Veins and all cases of ce am and Swelling of f the legs, (fhree minutes’ walk from South Kensington Museum). 


Sprains, &c. bey are light in texture, a wn 
cocking. "Prise “4 10S., 6s. each. 
— . Agents for Hartnack’s Microscopes, etc., recommended by Prof. 


JOHN WHITE, Manutacturer, 228, Piccadilly, Londos, | Rutherford, M.D., ER. SZ. 
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A’WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


** To the solid 
Ot Nature trusts the mind which builds tor aye.”—WORDSWORTH 


THURSDAY, OCTOBER 2, 1873 


No. 205, VOL. 8] 


4 d as a Newspaper at the General Post Office. 


(All Rights are Reserved. 


ROYAL SCHOOL OF MINES. 


Professor FRANKLAND, D.C.L., F.R.S., will commence a course of 
Forty Lectures on INORGANIC CHEMISTRY at the New Buildings, 
Exhibition Road, South Kensington, on Monday next, the 6th October, at 
10 o'clock, to be continued on each succeeding Wednesday, Friday, and 
Monday, at the same hour. Fee for the course, £4; Laboratory practice, 
412 for three months. 

Professor HUXLEY, LL.D., F.R.S., will commence a course of Eighty 
Lectures on BIOLOGY (or Natural History, including Palzontology), with 
laboratory instruction, al the New Buildings, Exhibition Road, South Ken- 


sington, on Monday, the 6th October, at 10 o'clock, to be continued on every | 
week-day but Saturday. Fee for the Lectures, £4; for the Laboratory | 


instruction, £6. 
TRENHAM REEKS, Registrar. 


UNIVERSITY of DURHAM COLLEGE 
OF PHYSICAL SCIENCE, AT NEWCASTLE-UPON-TYNE. 


_ The Session will commence on the 6th Octcber, 1873, and will be divided 
into the Michaelmas, Epiphany, and Easter Terms. 


CLASSES. 
Fee. 


Mathematics ... ... W. Steadman Aldis, M.A. 5 gs. the session. 


Physics ... w+ «+ A. S. Herschel, B.A. F.RA.S. 5 gs. 
Chemistry... .. A. Freire-Marreco. M.A. 
Geology David Page, LL.D. F.G.S. .. 5 gs. 


Greek and Latin Rev. J. Bulmer, B.D. 2S. term. 


English History and : 
WEG, 


French, German, and Mechanical Drawing, each ... 

In addition to the Class Fees, Students will be required to pay an En- 
trance Fee of One Guinea. Students who do not enter more than two 
Classes may commute this on payment of Seven Shillings for each Class. 

Students desirous of studying the whcle of the first four subjects may 


compound for the class fees by payment of £17 17s. This will be the only 
composition fee allowed. 


Students entering after the Michaelmas Term will be subjected to a | 


Matriculation Examination. This will not be obligatory upon those entering 
at the commencement of the session, 

All Students must have attained the age of 15 years. 

Eveninc Crasszs will be held as in former sessions. 

Further particulars respecting the Examinations, Associateship of the 
College, Laboratory Regulations, Scholarships, Exhibitions, Hours of At- 
tendance, &c , will be found in the Prospectus of the College, to be had 
free on application to Mr. Tuzo. Woop BunninG, Secretary to the 

ce. 


SCIENCE TUITION BY CORRESPON- 
DENCE.—Mr. ROUTLEDGE, B.Sc. F.C.S., Bowdon, Cheshire. 


TWO COURSES OF LECTURES 
ON GEOLOGICAL MINERALOGY 
WILL BE GIVEN AT KING'S COLLEGE, LONDON, 


BY PROF. TENNANT. 


To which the public are admitted on paying the College fees. One course 
is given on Wednesday and Friday mornings, from g to 10 o'clock, com- 
mencing Wednesday, Oct. 8th, and terminating at Easter, 1874. ‘Lhe other 
courses are given on Thursday’evenings from 8 to 9, commencing Oct. oth. ‘ 
The lectures are illustrated by a very extensive collection of specimens. 


| Practical Instructions in Mineralogy and Geology is given by Prof. 
Tennant. F G.5., at his residence, 149, Strand, 


KING’S COLLEGE. 
EVENING LECTURES, 
Cuemistry—Mr. W. N. HARTLEY. 
Mondays and Thursdays at 7 o'clock. Fee for the Course, £1 118. 64 
Cuemicat ANALysis—Mr. W. N. HARTLEY. 
Tuesdays, from 7 till 9 o’cleck. Fee, £a 2s. f 


KING’S COLLEGE 


GEOLOGY.—EVENING CLASSES. : 


A Course of Thirty Lectures on Geology and Palzontology will be given 
| by the Rev. Tuomas Wittsuire, M A. F.G.S., on Monday Evenings, 
| commencing October 6th. There will be also two or more Field Lectures 
| in the neighbourhood of London on Saturday Afternoons in the Lent Term, 
| and an Excursion of two or three days’ duration, at a distance from Lon- 
don, in the Easter Term. 

—- additional information apply to the Secretary, King’s College, Strand 

ndon. 


ANIMAL PHYSIOLOGY. 


KING’S COLLEGE, 


EVENING CLASSES. 


Dr. URBAN PRITCHARD will commence his Winter Course on : | 
Wednesday, October 8th, at 7 p.m. This course is peselty ted to 
meet the requirements of Candidates for the Degrees .A. and B.Sc. in : 
the University of London. 
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MACMILLAN & CO., CAMBRIDGE, 
List of Second-hand Scientific Books (continued), 


Meteorological Papers pub- 


lished by authority of the Board of Trade, 4 
vols, 4to, 10s. 1857. 


Monge, G., Application de 
l’Analyse & la Géométrie, revue et corrigée par 
Liouville, 4to, half calf, very scarce, 76s. 

Paris, 1850 

Moseley, Canon, on the Cause 
of the Descent of Glaciers, 8vo, 1s. 


Murray, A., the Geographical 
Distribution of Mammals. With upwards of roo 
plates and maps, and many woodcuts, 4to, cloth, 
(pub. 32. 3s.), 28s. 1866 


Naturalist’s Library, edited 
by Sir William Jardine, with 1,200 coloured 
lates, 40 vols., fcap. 8vo, cloth, new, gilt tops 
12/.), 52. 5s. Birds, 14 vols. Animals, 13 
vols. Insects, 7 vols. Fishes, 6 vols. 


New York, Report of Geolo- 
ical Survey, by De Kay, L. C. Beck, T. A. 
‘onrad, W. W. Mather, E. Emmons, L. 

Vanuxen, and James Hall. 2 vols. in 1, royal 
8vo, half calf, 12s. Albany, 1838-9 


Observations Meteorolo- 
giques faites & Monts Oural, 1839-45, and 1850- 
51-54, 9 parts, 8vo, sewed, 8s. 


Owen, D.D., Report of a Geo- 
logical Survey of Wisconsin, Iowa, and Minne- 
sota ; and incidentally of a portion of Nebraska 
territory. Witha ¢ number of maps, plates, 
and woodcuts. Royal gto, cloth, 28s 

Philadelphia, 1852 

Owen, Prof., Papers read 
before the Geological Society, 4to, sewed, with 
numerous plates, 16s. 6d. 


Palzontological Society’s 
Publications, from the commencement in 1847 to 
1872, 26 vols. in 27 large 4to. vols, 262. 5s. 

—— 1847 to 1859, and 1870, 14 vols. in 15, 13/. fos. 

Issued to subscribers only. 


Palzontographical Memoirs. 
Prof. E. Forbes on Fossil Invertebrata from 
Southern India; Prof. Owen on the Labyrintho- 
dons of Wirtemberg and Warwickshire ; and 
other Tracts by Owen, Harlan, Riley, and 
Clarke. In rx vol. gto, calf gilt, 315. 6d. 


Peclet, E., Traite de la Cha- 
leur idérée dans ses applicati Troisié 
editicn. 3 vols. 8vo, half calf, 21s. 6d. 

Paris, 1860 

Peirce, B., Physical and Ce- 
lestial Mechanics. 4to, cloth, 27s. 

Boston, 1855 

Phillips, J., The Rivers, 


Mountains, and Sea-coast of Yorkshire. With 
32 plates, 8vo, cloth, r1s. 1853 


Phillips, W., Outline of the 
Goskeay of England and Wales, with maps, sec- 
tions of strata, &c. 12mo, half calf, 3s. 

Isr 

Pingre, Cometographie ou 
Traité Historique et Théorique des Cométes 2 
vols. 4to, calf, 225. 6d. Paris, 1783 


Pontecoulant, Theorie Ana- 


lytique du Systeme du Monde, 4 vols. 8vo, half 


russia, 305. Paris, 1829 


Prichard, J. C., The Natural 
History of Man, with 36 coloured and 4 plain 
illustrations engraved on steel, and 90 engravings 
on wood, royal 8vo, cloth. Also, 6 | es hi- 
cal Maps, with a sheet of letterpress, folio. 

two works, 255. 


Quarterly Journal of Pure and 
Applied Mathematics. Edited by J. J. Sylves- 
ter and N. M. Ferrers, assisted by Professors 
Stokes and Cayley, and M. Hermite. Vols. 1 to 
5 half calf, vols. 6 to 9 in 2 vols. half calf; to- 
gether 9 vols. in 7, not uniform, 52. 5s. (pub. at 
1857 


Quetelet, A., Memoire sur les 
Variations Périodiques et non Périodiques de la 
Température, &c. 4to, with 2 plates, 3s. 


Papers by; rz 4to, and 8 8vo, many of them 
very scarce The lot, 30s. 


A few copies of the following for sale, sepa- 
parately :— 


Addresses delivered at the Anniversary Meet- 
|ings of the Geolegical Society, 1830 and 1831, 
| 8vo, rs. 64.—On the New Red Sandstone in the 
| Basin of the Eden, and North-western Coasts of 
Cumberland and Lancashire. With coloured plate, 
4to, 2s. 6¢.—Four Letters to the Editors of the 
Leeds Mecury, in reply to R. M. Beverly, Esq. 
8vo, rs. Camb 1836.—On a proposed separation 
of the so-called Caradoc Sandstone into two dis- 
tinct groups, viz., (r) May Hill Sandstone, (2) Cara- 
doc Sandstone 8vo, rs. 1832 —On the Classifica- 
tion and Nomenclature of Lower Palzozoic Rocks 
of England and Wales. 8vo, rs.—Remarks on a 
passage in the President’s (Hamilton) Address at 
the Anniversary Meeting of the Geological Society 
of London, Feb. 15, 1856, 1s. 


Sedgwick and Murchison.— 
On the Deposits between the Primary Rocks and 
the Ooojitic Series in the North of Scotland.— 

arwin. On Volcanic Phenomena in South 
America. With other scarce Tracts by Sedg- 
wick, Darwin, Lonsdale, and Winch. 1 vol. 4to, 
numerous plates, 42s. 


‘Sedgwick and Murchison on 
the Distribution and Classification of the Older 
or Palzozoic Deposits of the North of German 
and Belgium, and on their comparison with 
formations of the same age in the British Isles, 
1842.—Viscount d’Archiac and M. de Vernueil 
on the Fossils of the Older Deposits in the Rhe- 
nish Provinces ; preceded by a general Surve 
of the Fauna of the Palzozoic Rocks, and fol- 
lowed by a Tabular List of the Organic Remains 
of the Devonian System in Europe. A vol. 
with plates, geological map, &c., 155. 


Selwin, Alfred R. C., Large 
map of Victoria (6ft. by 4 ft.), geologically co- 
loured, 15s. Melbourne, 1863 


Sharpe, D., on the Arrange- 
ment of the Foliation and Cleavage of the Rocks 
of the North of Scotland. With geological map 
and plate, 4to, 3s. 6d. 1852 


Sheepshank, R., Correspon- 
dence with Babbage, &c., a vol. of Tracts, 8vo, 
morocco, gilt top, with portrait., ras. 

Professor Sedgwick’s copy. 


Smith, C. Piazzi. Two Lec- 
tures on the present state of the longitude ques- 
tion in navigation. Square 12mo, 4s. 6d. 

Edinburgh. 


Celestial Objects continued at the Hartwell Ob- 

servatory in 1859. With numerous plates and 

illustrations, royal 4to, cloth (printed for — 


circulation), sos. 


Sowerby, James, The Mineral 
Conchology of Great Britain: or, Coloured 


Testaceous Animals or Shells, which have been 
eserved at various times and depths in the 
arth. With Portrait of James Sowerby in- 

serted. 6 vols. royal 8vo, half morocco, nice 

copy, £11 115. 1812-29 


‘Sedgwick, Prof., Collection of 


Smyth, W. H., The Cycle of 


Figures and Descriptions of those Remains of 


| 
(Steinhauer, On Fossil Reli- 
quia of unknown Vegetables in the C sal Strata, 
| -Maclure, W., Observations on the Geology of 
| the United States. With geological map and 3 
plates, 1 coloured, 78 6d. 18:8 


Swainson, W., Introductory 
Observations on the Natural System.—Lea, I, 
Observation on the Genus Unio. With 16 plates 
beautifully coloured. With 9 other Tracts by 
Smyth, J. D. Forbes, Henslow, Sir J. Richard- 
son, &c. 1 vol. 4to, half calf, 30s. 


Thomson, W., On the Dyna. 


mical Theory of Heat Part 6, Thermo-electric 
Currents, 4to, 2s. 6d. 1854 


Tyndall, J., On the Vibration 
of Tones produced by the Contact of Bodies 
having different Temperatures. 4to, 15. 6d. 

1854 


Tyson, Dr. E., The Anatomy 
of a Pigmy compared with that of a Monkey, 
| an Ape, and a Man; to which is added the Ana- 
tomy and Description of a Rattlesnake ; also of 
the Musk-Hog. nd edition, 4to, calf, with 
plates, 15s. 1751 


\Virchow, R., La Pathologie 
Cellulaire basée sur l’étude Physiologique et 
Pathologique des tissus. Traduction Francaise 
par Paul Picard. ‘Troisitme edition, avec 150 
figures, 8vo, ss. 6d. Paris, 1868 


Westwood, J. O., and H.N. 
Humphreys, British Butterflies and their Trans- 
formations. With 42 plates, beautifully hand- 
coloured, 4to, original edition, half calf, very 
scarce, 52s. 6d. 1841 


British Moths and their 
Transformations. With 124 plates beautifully 
hand-coloured. 2 vols. 4to, half morocco gilt, 
gilt edges, very scarce, £7 4s. 1851 


Wheatstone, C., An Account 
of some Experiments to measure the velocity of 
Electricity and the direction of Electric Light 
With 15 other Tracts by Herschel, Whewell, 
Murchison, &c. 4to, half calf. 22s. 6d. 


Young, G., and Bird, J., A 
Geological Survey of the Yorkshire Coast ; de- 
scribing the Strata and Fossils occurring between 
the Humber and the Tees, from the German 
Ocean to the Plain of York. Illustrated with 
numerous engravings, 4to, half calf, 36s. 

Whitby, 1822 


BOOKS WANTED TO. 
PURCHASE. 
FARADAY’S ELECTRICITY. 3 vols. 


or vols. 2 and 3. 


BOTANY. 1st edition, 4 vols. 

WILLIS’S APPARATUS for the USE 
of LECTURERS. 

FERUSSAC et D’ORBIGNY. Hist. des 
Cephalopodes Acetabulitéres. 2 vols folio, or 
any odd parts to complete a copy. 

SOWERBY’S GENERA of SHELLS. 
Odd parts to complete a copy. 

MEMOIRES de la SOCIETE GEOLO- 
GIQUE de FRANCE. and series, vol. 8, part 


2to-—-— 

CAMBRIDGE MATHEMATICAL 
JOURNAL. 4 vols. or Nos. 7 and 13 tor 

CAMBRIDGE and DUBLIN MATHE- 
MATICAL JOURNAL, 9 vols. or any sepa- 
rate vols. or numbers. 

ASTRONOMICAL SOCIETY’S 
MONTHLY NOTICES. A Set. 


Oct. 2) 
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With 6 Lithographic Plates, No, LII.—New Series, 4s. 
QUARTERLY JOURNAL OF MICRO- 
SCOPICAL SCIENCE. 


Memoirs— 
The Structure of the Eye of the Lobster. Ry Edwin T. Newton, Assis- 


tant Naturali-t, Her Majesty’s Geological Survey. 


Methods of Investigating the Central Nervous System in Man. 
fessor W. Betz, of Kieff. 


New Contributions to the Theory of Fermentations. By L. Pasteur. 
Archebicsis and Heterogenesis. By Prof. H. L. Smith, New York. 
eww of Recent Observations on Parasitic Algz. By W. Archer, 


By Pro- 


Contributions to the Anatomy of Auerbach’s Plexus in the Intestine of 
the Frog and Toad. By Dr. E. Klein. 


A Ferther Contribution to the Natural History of Bacteria and the Germ 
Theory of Fermentative Changes. By Joseph Lister, F.R.S., Professor 
of Clinical Surgery in the University of Edinburgh. 


Ona Peach-coloured Bacterium (Bacterium rubescens). By E. Ray Lan- 
kester, M.A., Fellow and Lecturer of Exeter College, Ox!ord. 
Review— 


Illustrated Guide to the Fish, Amphibian, Reptilian, and supposed Mam- 
malian Remains of the Northumberland Carboniferous Strata. With 
Atlas of Tea Plates. By Thomas Pallister Barkas, F.G.S. 


Nores anD MemoraAnpa— 
Carmine Staining. 


Chromic Acid and Spirit for Hardening. 
The Movements of the Glands of Drosera. 


QuaRTERLY CHRONICLE OF MicroscoPIcAL 
Embryology. 


ProceeDInGs of 
Medical Microscopical Society. 
Dublin Microscopical Club. 

East Kent Natural History Society. 


*,* Vol. XIII, New Series, with 23 Plates, cloth, 17s. 
J. and A. CHURCHILL, New Burlington Street. 


THE 
JOURNAL OF APPLIED CHEMISTRY. 


A MONTHLY PUBLICATION OF 16 PAGES QUARTO, 


Devoted to Chemistry as applied to Arts and Manufactures, Agriculture 
Metallurgy, &c. &c. 


At Two Dollars and Twenty-five Cents per annum, or One Dollar and 
Seventy-five Cents paid strictly in advance, including postage to United 
Kingdom. 

Each number contains Original Articles on General Chemistry applied to 
Arts and Manufactures ; Matter on Particular Fabrications, as Petroleum, 
Soaps, Tanning, Dyeing, and numerous others. 

A suitable space is also devoted to Practical Recipes and interesting Scien- 
tific Facts. 

Full and carefully-prepared Market Reviews and Prices Current of Drugs 
and Chemicals of every description are given in each number for New 
Yerk, Boston, and Philadelphia, with Tables of Imports. 


EIGHTH VOLUME, commenced with January number. 
DEXTER & CO., PUBLISHERS, 


Spruce Street, New York ; 48, Hanover Street, Boston ; and 149, South 
4th Street, Philadelphia, Pa., U S.A, 


NEWMAN’S ENTOMOLOGIST: 
A MONTHLY ILLUSTRATED JOURNAL OF BRITISH INSECTS. 
Conducted by Epwarp Newman, F.L.S. F.Z.S. &c., 

Late President of the Entomological Society. 

The objects of the Entomologist are to give every information about In- 
sects ; more especially to work out the history of those which attack Fruit 
and Forest Trees, Vegetables, Root and Seed Crops, Greenhouse and Gar- 
den Plants, with a view to suggesting remedies. Notes, Observations, and 
Queries on every branch of the Science are solicited. To preserve a con- 
tinuous record of the occurrence of rarities. To improve collections by 
offering a ready medium tor the exchange of specimens, 
Published on the First of every Month. 
PRICE SIXPENCE, 


SIMPKIN, MARSHALL, and Co , Stationers’ Hal Court. 


’ *.* Subscriptions for one year, post free, Six Shillings, payable in advance 
to Edward Newman, 9, Devonshire Street, Bishopsgate, Ek. Prepayment by 
the year effectually removes the possibility of irregular delivery by provin- 


THE ONLY CHEAP FARMERS’ NEWSPAPER. 
THE CHAMBER OF 
AGRICULTURE JOURNAL 


AND FARMERS’ CHRONICLE, 


Edited by Joun ALGERNON CLARKE, Secretary to the Central Chamber of 
Agriculture, 

Devotes special attention to the discussions and proceedings of the Cham- 

bers of Agriculture of Great Britain (which now number upwards of 

18,000 members), besides giving original papers on practical farming, 

and a mass of intelligence of particular value to the agriculturist. 

The London Corn, Seed, Hop, Cattle, and other Markets of Monday 
are specially reported in this Journal, which is despatched the same 
evening so as to insure delivery to country subscribers by the first post 
on Tuesday morning. Price 3d, or prepaid, 15s. a year post free. 


Published by W. PICKERING, 21, Arundel Street, Strand, W.C.- 


GARDEN,” 


A Weekly Illustrated Journal Devoted Solely to Horticulture in all its 
branches. 


THE GARDEN 1s conducted by Wi1LL1AM Rosinson, F.L.S., Authoro 
** Hardy Flowers,” ‘* Alpine Flowers for English Gardens,” “ The Parks, 
Promenades, and Gardens of Paris,” &c.; and the best Writers in every de- 
partment of Gardening are contributors to its pages. 


The following are some of the subjects regularly treated of in its pages :— 


The Flower Garden. Hardy Flowers. 

Landscape Gardening. Town Gardens. 

The Fruit Garden. The Conservatory. 

Garden Structures. Public Gardens. 

Room and Window Gardens. The Greenhouse and Stove. 
Notes and Questions. he Household. 

Market Gardening. The Wild Garden. 

Trees and Shrubs. The Kitchen Garden. 


Tus GARDEN may be obtained through all Newsagents and atthe Railway 
Bookstalls, at 4d. per copy. It may also be had direct from the Office at 5s. 
tor a Quarter, 9s. 9@. for a Half-year, and ros. 6d. for a Year, payable in ad- 
vance, and in Monthly Parts. Specimen Copies (post-free), 434. 


37, Southampton Street, Covent Garden, W.C, 


THE BREWERS’ GUARDIAN: 


A fortnightly paper devoted to the Protection of Brewers’ Interests, Licensing, 
Legal, and Parliamentary matters. 
Review OF THE MALT AND Hop TRADES ; AND WINE AND SPIRIT TRADES 
REcorD. 
The Official Organ of the Country Brewers’ Society. 
(Founded 1822.) 

“The Brewers’ Guardian” is published on the Evenings of every alternate 
Tuesday, and is the only journal officially connected with brewing interests 

Subscription, 16s 6d. per annum, post free, dating from any quarter-day. 
Single Copies, rs. each. Registered for Transmission Abroad. 


Offices—5, Bond Court, Walbrook, London, E.C. 


CHANGE OF PUBLISHERS. 
On the rst of every Month, pp. 32, 8vo, with at least One Plat», 


THE JOURNAL OF ‘BOTANY, 
BRITISH AND FOREIGN, 


Edited by Henry Trimen, M.B, F.L.S., British Museum, assisted by 
J. G. Baxsr, F.L.S., Royal Herbarium, Kew. 

Subscriptions for 1873 (12s. post free in the United Kingdom) payable in 
advance to the publishers, Messrs. Ranken and Co., Drury House, St. 
Mary-le-Strand, London, W.C., of whom may be obtained the volume for 
1872 (price 16s. 6¢. bound in cloth) ; also covers for the volume (price 1s.), 
and back numbers. 


THE ZOOLOGIST. 
A MONTHLY JOURNAL OF NATURAL HISTORY. 
Conducted by Epwarp Newman, F.L.S. F.Z.S. &c. 


The Zoologist was established in 1843 to record and preserve observaticns 
on subjects similar to those treated of in White’s ‘‘ Natural History of Scl- 
borne,” and the success which has attended it is sufficient proof that its plan 
is acceptable to “ out-of-door naturalists ;” those who delight in observing 
the manners, habits, the private lives, the migrations, movements, nests, 
young and food of animals. It contains original papers and records of facts 
relating to Quadrupeds, Birds, Reptiles, Fishes, and Insects, together with 
notices of recent works on every branch of Natural History. The editor 
has been assisted by more than two hundred of our very best zoologists, 


Published on the First of every Month. 
PRICE ONE SHILLING, 


cial booksellers. 
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RAY SOCIETY. 


The volume issued for the ~~ 1871.—A Monograph of the Collembola 
and Thysanura, by Sir JOHN LUBBOCK, Bart, M.P. F.R.S., &c. 8vo, 
with 276 Pages, and 78 Plates (31 coloured) is now ready. 

The Annual Subscription is One Guinea. 

Further information with reference to Membership and the back Volumes 
ef the Society can be ined on application to the S y, the Rev. 
7 Wixrsuirg, M.A. F.L.S., Granville Park, Lewisham, London, 


ROYAL COUNCIL OF EDUCATION.— 
The Labora and Class-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING. The subjects of the above 
xaminations can be studied either Privately or in Classes. Fees 
moderate. soees and investigations conducted.—Apply to Prof. 
E. V. GARDNER, F.E.S., F.S.A., 44, Berners Street, W. 


ROYAL POLYTECHNIC INSTITUTION, 
309, REGENT STREET, W. 


LABORATORY and CLASS ROOMS are now open or ANALYSES. 
Pupils and Class and Private Studies. Investigations connected with 
Patents Conducted. Classes are now forming in Chemistry, Physics, 
and Steam.—For Fees and Syllabus apply to the Professor of Chemis- 
try, Scientific Department, Royal Polytechnic Institution. 


SCHOOL OF CHEMISTRY, 
20, GREAT MARLBOROUGH STREEZ, 
LONDON, W. 
Directrep sy ARTHUR VACHER, F.C.S. 


The Instruction is essentially practical; there are no Lectures, Each 
Student works independently. 

The Course of Study is arranged to qualify the Student as an Analyst 
and to enable him generally to apply the science to any branch of industry. 
But the Students are free to pursue their own particular object. 

¢ hours are from Ten to Four, On S days the Lab 
served for Ladies. 
Charge is Five Pounds per Month. This includes Instruction, 
icals, App , &c. Occasional Students are ived at same 
rate, namely, Ten Shillings per Month for each Half-day in the Week. 
Schoolmasters requiring personal instruction pay Half-fees. 


y is re- 


LADIES’ EDUCATIONAL ASSOCIA- 


TION, in connection with University College, London.—Two Evening 
Courses of Lectures (adapted to teachers and candidates for examina- 
tions, will be given to Ladies at University College, respectively. on the 
Study of — by Prof. Morley, on Mondays at 6, beginning Oct. 
13; and on English History, by Prof. Bund, on Wednesdays at 5.30, 
beginning Oct. 15. 

The Day Classes will open on Monty, October 27. 


Prospectuses to be 
had at the office in the College, or of J. 


Mylne, 27, Oxford Square , W. 


FRENCH.—Conversation, Reading, Special 
Lessons on Pronunciation — Translation — Correspondence, by Dr, 
CLAUDON, Parisian, 4+}, Suand (opposite the Charing Cross Sta- 
ti =). Dr, Claudon is M.D. of Paris. and M.R.C.S. of England, and 
has had ten years’ successful experience in teaching French in this city. 
List of references sent free. 


RICHARDSON BROS. & Co., of Belfast, 


Dublin, and Cork, Manufacturers of Artificial Manures, Oil-crushers, 
&c., require a Practical Chemist capable of taking charge of the manu- 
facture of their manures, &c., at their works in Belfast Apply, with 
references, and stating salary, to Ri Bros. and Co., Belfast. 


DR. HARTWIG’S POPULAR WORKS ON NATURAL HISTOry, 


Now ready, the Fourth and Cheaper English Copyright Edition, enlarged 
and improved, with a coloured Hydrographic Map of both Hem’spheres 
of the Globe, upwards of Three Hundred Woodcuts in the Text, and a 
Series of Eight Chromoxylographic Plates; in 8vo, cloth, price 10s. 6¢, 


THE SEA and its LIVING WONDERS; 


a Popular Account of the Marvels of the Deep, and of the Progress of 
Maritime Discovery from the Earliest Ages to the Present Time. By 
Dr. GEORGE HARTWIG. 


Also, Latest Editions, uniformly illustrated :— 


Hartwig’s ‘ Polar World,” price 21s. 

--- ‘Tropical World,” price ros. 6d. 
—~——- ‘‘ Harmonies of Nature,” price 18s. 
- “ Subterranean Werld,’, price 21s. 


London: LONGMANS, GREEN, & CO. Paternoster Row, 


Will be ready rsth October. Extra fcap. 8vo, cloth, price 2s. 6d. 
COLLINS’ ADVANCED SCIENCE SERIES. 


ANIMAL PHYSIOLOGY: the Structure 
and Functions of the Human Body. By JOHN CLELAND, M.D. 
F.R.S., Professor of Anatomy and Physiology in Queen's College, Gal- 
way. With 150 Engravings. 


London and Glasgow : WILLIAM COLLiNS, SONS, & COMPANY, 


TEXT-BOOK BY DR. BEALE, F.RS. 
AN INTRODUCTION TO PHYSIOLOGY 


and MEDICINE: Bioplasm. Pp. 350, with 22 Plates, 6s. 6d. 
J. & A. CHURCHILL. 


New Work by DR. LIONEL BEALE, F.R.S. 
DISEASE GERMS: and on the Treatment 


of the Feverish State. 23 Plates, 12s. 6d. 
I. Supposed Nature, 11. Real Nature. III. Destruction. 


J. & A. CHURCHILL. 


Eighth Thousand, with 70 Plates, 4 Coloured, cloth, ats. 
HOW TO WORK WITH THE MICRO- 


SCOPE. By Dr, Lionet Peace, F.R.S. 


A Manual of Microscopical Manipulati Examining Objects under 
the highest powers, Phowographing specimens, &c. 


HARRISON, Pall Mall. 


PROFESSOR BAIN’S NEW WORK ON MIND AND BDOY. 
This day is published, crown 8vo, with 4 Mlustrations, cloth, price 4s. 
MIND AND BODY: the Theories of their 
Relations. By ALEXANDER BAIN, LL.D., Professor of Logic at 

the University of Abe:deen, 
*,* A New Volume of “ The International Scientific Series.” 


HENRY S. KING & CO., 65, Cornhill, and 12, Paternoster Row. 


BRITISH EGGS AND BIRD-SKINS. 
MR. J. C. STEVENS begs to announce 


that he will Sell by Auction, at his Great Rooms, 38, King Street, 
Covent Garden, on THURSDAY, Oct. 23, at a tn 12 precisely, 
the VALUABLE COLLECTION OF BIRDS’ EGGS formed by 
Wm, Marshall, Esq., at Clayhill, Enfield, principally furnished from the 
sale of the late W. Yarrell, -,and from the collections made by 
—— — Newton, wright, &c.; also about so Cases of 

tu 


On view the morning of sale, and catalogues had one week prior, 


Now ready, royal 8vo, pp. 94, cloth, 7s 6d. 


CENTRIFUGAL FORCE and GRAVITA- 
TION. ALecture. By JOHN HARRIS, of Montreal, Canada. 


Also, royal 8vo, pp. 24, cloth, 5s. 
SUPPLEMENT (A) to the above, With Illustrations 


TRUBNER & CO,, 57 ard so, Ludgate Hill, London, &.C, 


Oct. 
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BROWNINGS 
NEW ROTATING BODY MICROSCOPE, 


COMBINING THE ADVANTAGES OF THE ENGLISH AND CONTINENTAL MODES. 


The Model Microscope, with highly finished Brass Band, £ s. a. 
Rack and fine Adjustments to body, with Axis for inclina- 
tion, one Eye-piece, Concave Mirror, and 1-inch Objective, 


and }-inch object glasses... one § 8 


The “Complete” Microscope. This Instrument has a highly 
finished brass Stand, Rack, and fine adjustment to body, 
and Medchanical motions to stage, and is supplied with an 
Eye-piece, and two high-class Objectives, 1-inch and }-inch 


of which the performance will be guaranteed es wa SR @ 


The above Instrument, Binocular... oes 10 10 © 


hi 
| 


Stephenson’s New Binocular. 


List of Microscopes free. 


JOHN BROWNING, 
OPTICAL AND PHYSICAL INSTRUMENT MAKER TO THE ROYAL OBSERVATORY, &e. 
63, STRAND, W.C. and 111, MINORIES, LONDON, E. 
ESTABLISHED 100 YEARS. 


An Illustrated Descriptive Catalogue of Spectroscopes, 18 Stamps. 


VICHY WATERS COMPANY, 
27, MARGARET STREET, REGENT STREET, LONDON, W. 


DEPOT FOR ALL FOREIGN MINERAL WATERS, VICHY. 


The use of the Natural Waters of Vichy is extending vastly. They are most efficacious in all complaints arising from acidity. 
They make the blood more alkaline and less coagulable, and promote its circulation, In the derangement of the digestive 
functions, and in all the chronical disorders of the abdominal organs, their good effects are shown. The Waters of Vichy are 
alkline and gaseous, and although medicinal they are agreeable to the palate, from their slightly acid taste. Of all mineral waters 
they are the most exported, 


E. DENT & CO., 61, Strand, & 34, Royal Exchange. 


(FACTORY, SAVOY ST.), LONDON. 


MANUFACTURERS OF CHRONOMETERS, WATCHES, ASTRONOMICAL AND 
‘* TURRET CLOCKS (with or without Galvanic Contact Apparatus), COMPASSES, &c., 
TO HER MAJESTY AND H.R.H. THE PRINCE OF WALES, AND H.I.M. THE EMPEROR OF RUSSIA, 


MAKERS of the GREAT CLOCK of the HOUSES of PARLIAMENT. 
MAKERS of the NEW STANDARD CLOCK of the ROYAL OBSERVATORY, Greenwich, 
Catalogues or Estimates on Application. 
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MACMILLAN AND COS 
ANNOUNCEMENTS 


CONTRIBUTIONS to SOLAR PHYSICS. By J. NORMAN LOCKYER, F.RS. 


With numerous Illustrations. Royal 8vo, uniform with Roscoe’s ‘‘ Spectrum Analysis,” Thomson’s “ Depths of the Sea,” and 
Ball’s *‘ Mechanics.” 


CAVE-HUNTING: Researches on the Evidence of Caves respecting the Early 
Inhabitants of Europe. By W. BOYD DAWKINS, F.R.S. Illustrated. Royal 8vo. 


GLAUCUS;; or, the Wonders of the Shore. By the Rev. CHARLES KINGSLEY 


With numerous Coloured Illustrations. New and Revised Edition. Crown 8vo. 


FIRST PRINCIPLES of MORAL SCIENCE; or, a First Course of Lectures delivered 
in the University of Cambridge. By the Rev. T. R. BIRKS, Professor of Moral Philosophy. Crown 8vo, 8s. 6:. 


HIGHER SCHOOLS and UNIVERSITIES of GERMANY. By MATTHEW 
ARNOLD, D.C.L. Crown 


COMPARATIVE POLITICS. By EDWARD A. FREEMAN, D.C.L. Lectures at the 


Royal Institution. 


HISTORY of the ENGLISH PEOPLE, for the Use of Colleges and Higher Classes in 
Scheols. By the Rev J. R. GREEN, M.A. Crown 8vo. 
New Volume of Macmillan's Scientific Class-Books 
STEAM. By J. Perry, Assistant Master at Clifton College. 


The PRINCIPLES of SCIENCE. By W. Stanley Jevons, Professor of Logic in 
Owens College, Manchester. 


The PHYSIOLOGY of the CIRCULATION in PLANTS, in the LOWER ANIMALS. 
andin MAN. By J. BELL PETTIGREW, M.D., F.R.S., with 150°’Engravings on Wood. ‘Second Edition, 8vo. 


A HISTORY of the MATHEMATICAL THEORIES of ATTRACTION and the 
Figures of the Earth from the time of Newton to that of Laplace. By I. TODHUNTER, M.A., F.R.S. 2 vols. 8vo. 


The THEORY of EVOLUTION of LIVING THINGS, and the APPLICATION of 


the Principles of Evolution to Religion, considered as illustrative of the Wisdom and Beneficence of the Almighty. By the 
Rev. G. HENSLOW, M.A., F.L.S. 


SIMPLE PRACTICAL METHODS of CALCULATING STRAINS on GIRDERS, 
ARCHES, and TRUSSES ; with a Supplementary Essay on Economy in Suspension Bridges By E. W. YOUNG, Associate 
of King’s College, London, and Member of the Institute of Civil Engineers. 8vo. 


A MANUAL of the CHEMISTRY of the CARBON COMPOUNDS; or, Organic 
Chemistry. By C. SCHORLEMMER, F.R.S. 8vo. 


New Volumes of ** Nature” Series. 
The ORIGIN and METAMORPHOSES of INSECTS. By Sir JOHN LUBBOCK, 


F.R.S. With numerous Illustrations. Crown 8vo, 


The BIRTH of CHEMISTRY. By G. F. Rodwell, F.R.S. With numerous IIlustra- 


tions. Crown 8vo, 


THE ELEMENTS OF EMBRYOLOGY. By Michael Foster, M.A. F.R.S., Praelector 
in Physiology at Trinity College, Cambridge ; and F. M. BALFOUR, Scholar of Trinity College, Cambridge, 


MACMILLAN AND CO,, London, - 
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FLETCHER’S NEW UNIVERSAL 
FURNACE (GAS), 


"NOLOUNIYUVM 


For Muffles, Crucibles, Ladles, and general purposes; requiring neither 

blast nor attention, and working at any required temperature with certainty. 
Small sizes for Laboratory work. Large sizes for brass and iron castings, 

reducing photo. waste, photo. enamelling, assaying, and all purposes where 

exact results are required without constant attention. More than fifteen 

— of these furnaces are now in use. Drawings and description free 
y post. 


THOS. FLETCHER, F.C.S., Bold Street and Suez Street, Warrington. 


DRAPER’S INK (DICHROIC). 


THE NEW BLACK INK 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becomes a pleasure when this Ink is used. It has been adopted 
by the principal Banks, Public Railway Companies throughout 
re 
It writes almost instantly Full Black. | Flows easily from the Pen. 
Does not corrode Steel Pens. Blotting-paper may be applied at the 
Is oy to use, and not liable to moment of writing. 
ot. 


TO BE HAD OF ALL STATIONERS. 


BEWLEY AND DRAPER, DUBLIN. 


RUPTURES.—BY ROYAL LETTERS PATENT. 
WHITE’S MOC-MAIN LEVER TRUSS 


is allowed by upwards of 500 Medical Men to be the most effec- 


ad tive invention in the curative treatment of Hernia. The useof 
bd a steel spring, so often hurtful in its effects, is here avoided; a 
= soft bandage being worn round the body, while the requisite 
ee resisting power is supplied by the MOC-MAIN PAD and 
=] PATENT LEVER, fitting with so much ease and closeness 


that it cannot be detected, and may be worn during sleep. A 

descriptive circular may be had, and the Truss (which cannot 

fail to fit) forwarded by post, on the circumference of the body, 

2 inches below the hips, being sent to the manufacturer, 

JOHN WHITE, 228, Piccadilly. 

Price of a single Truss, 16s., 215., 265. and 315. 6d. 

AL. »  Double,, 318 6., 42s., and 52s. 6d. Post-free 
» Umbilical 42s. and sas. 6d. 


ELASTIC STOCKINGS, KNEE-CAPS, 


&c., for Varicose Veins and all cases of Weakness, and Swelling of the legs, 
Sprains, &c. 4 bey are porous, light in texture, and inexpensive, and drawn 
90 over an ordinary ing. Price 4s. 6d., 75. 6d., 105., and 16s. each. 
Postage free. . 


JOHN WHITE, Manufacturer, 228, Piccadilly, London, 


NATURE.—Wanted clean Copies of Nos. 


TISLEY’S IMPROVED FORM OF 


OZONE GENERATOR, 


“ Which gives abundanee of Ozone and is not liable to be broken.” — 
Nature, June 12 and 19, 1873. 


AND ALL KINDS OF 


Electrical, Physical, & Chemical Apparatus 
MADE BY 
TISLEY AND SPILLER, 
172, BROMPTON ROAD, S.W., 
(Three minutes’ walk from South Kensington Museum). 


Agents for Hartnack’s Microscopes, etc., recommended by Prof. 
Rutherford, M.D., F.R.S.E. 


= Y 3 **A most delicious and valuable article.” 
Standard. 
CARACAS 
“*Itis the very finest Cocoa ever offered 
to the public.” —Court Circular. 


“As a delicious, refreshing, and nourishing beverage, with delicate flavour 
and fine aroma, it certainly surpasses anything that has yet been offered to 
the public.”—London Mirrer. 


THE PEN OF THE DAY FOR ORDINARY WRITING. 
VERY STRONG AND DURABLE. 


2s. 6d. per Gross. Sample Box containing 3 Dozen, Is. 


THE “NEEDLE” PEN. 


TO BE HAD OF THE MANUFACTURERS, 


J. A, KENNETT AND CO., 


GENERAL STATIONERS, 


23, BERNERS STREET, OXFORD STREET, 
LONDON, W. 


ELECTRIC APPARATUS FOR SALE.— 


A large Induction Coil by Apps, to give ten inch sparks in air, mounted 
in Ebonite, highly finished, and in perfect condition, in lock-up case. 
Price £20. 
A Thermopile of twenty elements, by Apps, with moveable cones, mounted 
on massive brass pillar and stand, with ball and socket joint. _ Price £2. 
A Two prism Spectroscope, by Browning, in perfect condition. Price £ 12. 
Three quart Leyden Jars. Price 15s. the set. 


Apply to MOTTERSHEAD & CO’, Scientific Apparatus Warehouse, 
1, Market Place, Manchester; where the instruments may be seen. 


HOLLOWAY’S OINTMENT and PILLS 


combine both sanitive and sanative powers in a high degree—by the 
former term is understood their ce | to preserve health, by the latter 
their capability to restore health. With these remedies at hand, no 
invalid need be at fault without vexatious restrictions of habits, 
comforts or enjoyments, to guide himself or herself through the many 
trials to which everyone is subjected, whose occupation demands atten- 
tion in all weathers, and leaves little opportunity for self nursing. 
Coughs, colds, ulcerated throats, diptheria and whooping-cough, can be 
successfully treated by well rubbing this ointment upon the chest, and 
by taking the pills. The same treatment is equally effective in digestive 


ro and 13. Nature Office, 29, Bedford Street, Strand, W.C. 


derangements, Lilious disorders, and bowel complaints, 
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CHEMICALS & APPARATUS © 


EVERY REQUIREMENT FOR SCHOOL OR PRIVATE LABORATORIES, 
Orders exceeding 40s., carriage paid to any railway station in England. Price Lists on Application. 


MOTTERSHEAD AND CO, 
LABORATORY FURNISHERS, 


MARKET PLACE AND ST. 


MARY’S GATE, MANCHESTER. 


NEARLY READY. 


SUPER ROYAL QUARTO. 


THE LIFE AND HABITS OF 


WILD ANIMALS. 


ILLUSTRATED BY DESIGNS BY 
JOSEPH WOLF. 
ENGRAVED BY J. W. AND EDWARD WHYMPER. 
With Descriptive Letterpress by DANIEL GIRAUD ELLIOT, F.L.S., F.Z.S. 


This is the last Series of Drawings which will be made by Mr. Wolf upon wood or upon stone, and it unquestionably contains the 
most beautiful and original designs that have ever proceeded from his pencil. The size of the Engravings is 8 x 6 inches, and they 


are printed on the finest toned paper. 
MACMILLAN & 


CO., LONDON. 


In 11 vcls, 8vo, priee £6. 


DUGALD STEWART’S COLLECTED 


WORKS. Edited by Sir Wittiam Hamitton, Bart. 


EDMONSTON & DOUGLAS, Edinburgh. HAMILTON, ADAMS, & | 
CO., London. 


AGRICULTURAL PUBLICATIONS. 


THE PROPORTIONATE FATTENING 
and Flesh-forming Qualities of nearly all the Feeding Substances in 
general use by Farmers: also the Manurial Value of the Residue from 
each articie. 

Opinions of the Press. ‘ 

“*It is clearly a very useful indicator of the values of the foods or cattle. 
— Athenanm. 

“*The chart cannot fail to be very useful to the keepers of horses and 
meat stock, and it will be an ‘eye-opener’ to many who will perceive how it 
is they have been so often disappoiated after giving large prices for fancy 
toods.”—Sporting Times. 

“* A very useful table. The system is a v: capital one, and we recom- 
mend our agricultural friends to invest a shillin , and procure one of th: 
published by the Agricultural and Association.” Lond 

ater. 


Price One Shilling, Post Free. 
THE AGRICULTURAL ECONOMIST. 
A Monthly Journal, containing Reports and Prices Current of the Agri- 
I and Horticul LA jiation, and d d totheadvocacy and 
encouragement of Co-operation in Agriculture and in general Trading. 
Price 6d. per month, or 5s. per annum, Post Free. 


Vols. I., IL, and ILL. of the “ Agricultural Economist” for 18,0, 1871, and 
1872, price 7s. 6d. each. 


PrepaRinG For Pusiication (Second Edition). 
THE MINERAL CONSTITUENTS RE- 


MOVED FROM AN ACRE OF SOIL by an Average Crop of 
Wheat, Uats, Barley, Turnips, &c. ; also the Proportionate Kefertilising 
Effects of Guano, Superphosphates, Potash, Salts, Farmyard Manurs, 
&c. Price One Shilling post free. 


London: 176, FLEET STREET, Eo and 47, MILLBANK STREET 


Crown 8vo, price 6s. 


A HANDBOOK OF THE HISTORY OF 


| PAILOSOPHY. By Dr. ALBERT SCHWEGLER. Fourth Edi- 
tion. Translated and A ted by J. Hutcuison LL.D., 
| Author of the “ Secret of Hegel.” 
| “The Germans are fortunate, in q of their philosophical criti- 
cisms, in the production of better and better text-books, among which may 
| be mentioned ‘ Schwegler’s History of Philosophy.’ ”— Professor RosENn- 
KRANZ in “‘ Handbook of Speculative Philosophy.” 
“* Schwegler’s is the best possible handbook of the history of philosophy, 
and there could not possibly be a better translator of it than Dr. Stirling.”— 
Westminster Review. 


EDMONSTON & DOUGLAS, Edinburgh. HAMILTON, ADAMS, & 
CO., London. 


8vo, price 5s. 
THERMODYNAMICS. By P. G. Tait, 
Professor of Natural Philosophy in the University of Edinburgh. 
EDMONSTON & DOUGLAS, Edinburgh. HAMILTON, ADAMS, & 
CO., London. 


SUITED TO THE NEWLY-REVISED SYLLABUS. 
FIRST PRINCIPLES of HUMAN PHY- 


SIOLOGY, and a few Applications of them; with Suggestions for 
Practical Work. For rst Stage Science and Art Department's Examina- 
tions, and for General use. By W. T. Piiter, Certificated Science 
Teacher. Carefully revised by accredited authorities. lllustrated. 
Second Edition, with Examination Questions, price 1s. post free. 


London: JOHN KEMPSTER & CO., 9, 10, St. Bride’s Avenue, Fleet 
Street, E.C., and all Booksellers. 


Published this day, crown 8vo. eloth, ss. 
NEW AND IMPORTANT WORK ON SCIENCE AND 
RELIGION. 


THE BIBLE AND THE DOCTRINE OF 
EVOLUTION. By WM. WOODS SMYTH. 


“ This work ac . almost without qualification, the Doctrine of Evolu- 
tion as interpreted by Mr. Herbert Spencer and Mr. Charles Darwin ; and 
connects it with the Bible as but the physical or natural side of i.s own 
doctrine, which it illustrates, extends, confirms. This is accomplished, not 
by accommodating each to the other, but by accep‘ing both in their simplest 
and most manifest sense; the evidence of which is that the plain and 
obvious interpretation of Scripture is the one most congruous with the 
Principles of Evolution.” —Preface. 


London; H. K. LEWIS, 136, Gower Street. 


Prated by R. Crav, Some, & Tavior, at 7 and 8, Bread Street Hill. in the City of London, and published Mactan & Co. 
at the Office, 38, Bleecker Street, New York. -Tuuxsnav, October2, 1873. 
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CRYSTAL PALACE COMPANY’S 
SCHOOL OF ART, SCIENCE, AND LITERATURE. 


LADIES’ DIVISION. 


The Fourteenth Session will openon WEDNESDAY, October rsth, next. 


Water - colour Painting, 
Sketching Mr. EDWARD A. GOODALL. 


Drawing from the Figure, 
Antique, ‘&c. Mr. W. K. SHENTON. 
Modelling in Glay, &c. ... 
Painting in Oil from Life,} yr, ARMITAGE. 
English Language, Litera- 
Rev, ALFRED AINGER, M.A. 


French do. and Elocution... Prof. AA MANDRON, M.A. 

. Dr. HEINEMANN. 

Italian do. do. .. Prof. VOLPE. 

Latin do. do. .« Rev. ALFRED AINGER, M.A, 
General History... Dr. G. G. ZERFFI. 

Physical Geography Mr. A. SONNENSCHEIN. 


Arithmetican 
Experimental Physics ... Prof. W. F. BARRETT, F.C.S. 
Botany «.. « Mr, ALFRED W. BENNETT, M.A. B.Sc. 


Domestic Economy 
Mr. LINDSAY SLOPER, Sir JULIUS 
Pianoforte BENEDICT, Mr. ARTHUR SULLIVAN. 


Harmony, and Composition JOHN STAINER, Mus. Doc, M.A. 
Singing six, Mdme. ST. GERMAINE, Sig. RIZZELLI. 
Ballad Singing «. «. +. Mr. ARTHUR SULLIVAN. 

M. LOUIS D’EGVILLE. 
Dancing... | Mr. GEORGE GILBERT. 


Artistic Wood Carving «.. Mr. G, A. ROGERS. 


The Studies and Class-rooms are strictly private. 


Prospectus on application in the office of the Secretary’s Department, next 
the Reading-room, Palace. 


By order of the Committee, 
F, K. J. SHENTON, 
Superintendent Literary Department. 


DULWICH COLLEGE.—Assistant Mas- 
ter.—A Master is required to superintend the Department of Chemistry 
and Physical Science. Attendance on four days in the week during the 
school Terms. Salary £250a year. Further information may be ob- 
tained from the Master of the College, to whom applications and testi- 
monials must be forw: th October. 


on or before 18 


KEING’S COLES 
EVENING LECTURES. 


Cuemistry—Mr. W. N. HARTLEY. 
Mondays and Thursdays at 7 o'clock. Fee for the Course, £1 rus. 64 
CuemicaL ANALysis—Mr. W. N. HARTLEY. 
Tuesdays, from 7 till 9 o’cleck. Fee, £a 2s. 


LADIES’ EDUCATIONAL ASSOCIA. 


TION, in connection with University College, London.—Two Evening 
Courses of Lectures (adapted to teachers and candidates for examina- 
tions, will be given to Ladies at University College, respectively, on the 
Study of English, by Prof. Morley, on Mondays at 6, ——s Oct. 
13; and on English History, by Prof. Bund, on Wednesdays at 5.30, 
beginning Oct. 15. 

The Day Classes will open on Monday, October 27. Prospectuses to be 

had at the office in the College, or of J. E. Mylne, 27, Oxford Square, W. 


SCIENCE TUITION BY CORRESPON.- 
DENCE.—Mr. ROUTLEDGE, B.Sc. F.C.S., Bowdon, Cheshire. 


SCHOLASTIC or Otherwise.—A Situation 
will be required after Christmas by an Analytical Chemist, an F.C.S., 
well accustomed to Tuition. At present Assistant Chemical Master in a 
Public School. Highest testimonials, prize medal, &c.—Address— 
A.P.S., Mr. Billington, Rugby. 4 


BRITISH INSECTS, CABINETS, AND BOOKS. 
Mr. J. C. STEVENS begs to announce he 


will Sell by Auction, at his Great Rooms, 38, King Street, Covent Gar- 
den, on Friday, October 24, at half-past 12 o’clock precisely, the choice 
Collection of BRITISH LEPIDOPTERA and other Insects, together 
with the Mahogany Cabinets and Library of Entomological, Botanical, 
Chemical, and Zoological Works formed by William » Esq., at 
Clay Hill, Enfield. 


On view the day prior and morning of sale, and Catalogues had one week 
prior. 


MICROSCOPE FOR SALE.—First-class 
Stand, 2 Eyepieces, 1, }, }, in handsome Cabinet. 
Price Sixteen Guineas ; cost double.—K., 246, Kennington . Road, 

on. 
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DR. HARTWIG’S POPULAR WORKS ON NATURAL HISTORY. 


Now ready, the Fourth and Cheaper English Copyright Edition, enlarged 
and improved, with a coloured Hydrographic Map of both Hemispheres 
of the Globe, upwards of Three Hundred Woodcuts in the Text, and a 
Series of Eight Chromoxylographic Plates, in 8vo, cloth, price ros. 6d. 


THE SEA and its LIVING WONDERS; 
a Popular Account of the Marvels of the Deep, and of the Progress of 
Maritime Discovery from the Earliest Ages tothe Present Time. By 
Dr, GEORGE HARTWIG. 


Also, Latest Editions, uniformly illustrated :— 


Hartwig’s “ Polar World,” rice 21s. 

—-—— “Tropical World, ” price 10s, 6d. 
** Harmonies of Nature, ” price 18s. 

———- “‘ Subterranean World,’, price 21s. 


London : LONGMANS, GREEN, & CO. Paternoster Row. 


Just published, in 8vo, price 5s. cloth. 


ON the PURSUIT of TRUTH as EXEM- 
PLIFIED in the PRINCIPLES of EVIDENCE, Theological, 
Scientific, and Judicial ; a Discourse delivered before the Sunday Lec- 
ture Society : with Notes and Authorities. By A. ELLEY FINCH. 


London: LONGMANS, GREEN, & CO., Paternoster Row, 


NEW EDITION OF NICOL’S MINERALOGY. 
Now ready, in crown 8vo, cloth, price 7s. 6d. 
A New and Revised Edition (the Second) of 
ELEMENTS of MINERALOGY, contain- 


ing a General ieneiueion to the Science, with Descriptions of the 
Species. By JAM NICOL, Professor of Natural History in the 
University of pm on Illustrated with nearly 300 Wood En- 
gravings. 


Edinburgh: BLACK. London: LONGMANS. 


New Work by DR. LIONEL BEALE, F.R.S. 
DISEASE GERMS: and on the Treatment 


of the Feverish State. Plates, 12s. 6d. 
I. Supposed Nature. II. Real Nature. III. Destruction. 


J. & A. CHURCHILL. 


Eighth Thousand, with 70 Plates, 4 Coloured, cloth, 21s. 


HOW TO WORK WITH THE MICRO- 
SCOPE. By Dr. Lionet Beatz, F.R.S. 


A Manual of Microscopical Manipulation. Examining Objects under 
the highest powers, Photographing specimens, &c. 


HARRISON, Pall Mall. 


Just published. 8vo, rs 


DENTAL SURGERY and THE PUBLIC: 


A Series of Papers reprinted from the ‘British Journal of Dental 
Science.” By AN OLD PRACTITIONER and L.D.S. 


J. & A. sendinncintiinbia New Burlington Street. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 
Price Sixpence, monthly, 24 pages 8vo., with occasional Illustrations. 


Conducted by H. G. Knaccs, M.D, F.L.S, R. McLacutan, F.L.S., 
E. C. Rvg, and H. T. STAINTON, F.RS. » &e. 


This Magazine, Commanee’ 3 in 1864, contains standard articles and notes 

on all subjects gy, and esp y on the Insects of 
*heBritish Isles. 

Subscription—Six Shillings per b ern post-free. The volumes com- 
mence with the June number in each yea 

Vols. I. to V. (strongly bound in cloth) may be obtained h of 
he entire set to date, at the increased price of ros. each; the succeeding 
vols. may be had separately or together at 7s. each. 


London: JOHN VAN VOORST, 1, Paternoster Row. 


N.B.—Communications, &c., should be sent tothe Editors at the above 
address. 
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METALLURGY.—ROYAL SCHOOL OF 
MINES, Jermyn Street.—Dr. PERCY will commence a Course of 
Fifty Lectures on Metallurgy on Tuesday next, the 14th instant., at 
2 o'clock, to be continued on each succeeding Wednesday, Thursday, 
Monday, and Tuesday at the same hour. Fee for the Course, £4. 


TRENHAM REEKS, Registrar, 


ROYAL COUNCIL OF EDUCATION,— 
The Laboratory and Class-rooms of Berners College are open for 
ot EVERY DAY and EVENING. The subjects of the above 

con =, to 
EV. GARDNER, FES. FS 44 Berners 


ROYAL POLYTECHNIC INSTITUTION, 
309, REGENT STREET, W. 


LABORATORY and CLASS ROOMS are now open or ANALYSES. 
Pupils and Class and Private Studies. Investigations connected with 
Patents Conducted. Classes are now forming in Chemistry, Physics, 
and Steam.—For Fees and Syllabus apply to the Professor of Chemis- 
try, Scientific Department, Royal Polytechnic Institution. 


SCHOOL OF CHEMISTRY, 
20, GREAT MARLBOROUGH STREET, 
LONDON, W. 
Directep By ARTHUR VACHER, F.C.S. 


The Instruction is essentially practical; there are no Lectures. Each 
Student works independently. 

The Course of Study is arranged to qualify the Student as an Analyst 
and to enable him generally to apply the science to ee nd sng of industry. 
But the Students are free to pursue their own particular —— 

The hours are from Ten to Four. On Saturdays the Laboratory is re- 
served for Ladies. 

The Game is Five Pounds per Month. This includes Instruction, 
Chemicals, A: s, &c. ional Students are received at the same 
rate, namely, ‘Ten. ‘Shillings per Month for each Half-day in the Week. 
Schoolmasters requiring personal instruction pay Half-fees. 


TISLE Y’S IMPROVED FORM OF 


OZONE GENERATOR, 


“ Which gives abundanee of Ozone and is not liable to be broken,” — 
Narturg, June 12 and 19, 1873. 


AND ALL KINDS OF 


Electrical, Physical, & Chemical Apparatus 
MADE BY 
TISLEY AND SPILLER, 
172, BROMPTON ROAD, S.W., 
(Three minutes’ walk from South Kensington Museum). 


Agents for Hartnack’s Microscopes, etc., recommended by Prof. 
Rutherford, M.D., F.RS.E. 


THE PEN OF THE DAY FOR ORDINARY WRITING. 
VERY STRONG AND DURABLE. 
2s, 6d. per Gross. Sample Box containing 3 Dozen, 1s, 


THE “NEEDLE” PEN. 


TO BE HAD OF THE MANUFACTURERS, 


J. A, KENNETT AND CO,, 


GENERAL STATIONERS, 


23, BERNERS STREET, OXFORD STREET, 
LONDON, W. 


Oct. 
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RUPTURES.—BY ROYAL LETTERS PATENT. 
WHITE’S MOC-MAIN LEVER TRUSS 


is allowed by upwards of 500 Medical Men to be the most effec- 
tive invention in the curative treatment of Hernia. The useof 
a steel spring, so often hurtful in its effects, is here avoided ; a 
“\ soft bandage being worn round the body, while the requisite 
i) resisting power is supplied by the MOG-MAIN PAD and 
PATENT LEVER, tting with so much ease and closeness 
that it cannot be detected, and may be worn mre sleep. A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the manufacturer, 
JOHN WHITE, 228, Piccadilly. 
Price of a single Truss, 16s., 215., 26s. 6¢., and 31s. 64. \ 
» Double,, 31s 6d., 4es., and 52s.6d. /Post-free 
Umbilical 42s. and sas. 6d, 


ELASTIC STOCKINGS, KNEE-CAPS, 


&c., for Varicose Veins and all cases of Weakness, and Swelling of the legs, 
Sprains, &c. 4 bey are porous, light in texture, and inexpensive, and drawn 
¢n over an ordinary st Price 4s. 6d., 7s. 6d., 108., and 16s. each 
Postage free. . 


JOHN WHITE, Manutacturer, 228, Piccadilly, London, 


TRADE MARK, 


THE ONLY CHEAP FARMERS’ NEWSPAPER. 
THE CHAMBER OF 
AGRICULTURE JOURNAL 


AND FARMERS’ CHRONICLE, 


Edited by Joun Atcernon Crarkz, Secretary to the Central Chamber of 
Agriculture, 
Devotes special attention to the discussions and proceedings of the Cham- 
bers of Agriculture of Great Britain (which now number upwards of 
18,000 members), besides giving — papers on practical farming, 
and a mass of intelligence of particular value to the agriculturist. 

The London Corn, Seed, Hop, Cattle, and other Markets of Monday 
are specially reported in this Journal, which is despatched the same 
evening so as to insure delivery to country subscribers by the first post 
on Tuesday morning. Price 3¢,, or prepaid, 15s. a year post free. 


Published by W. PICKERING, 21, Arundel Street, Strand, W.C. 


«THE GARDEN,” 
A Weekly Illustrated Journal Devoted Solely to Horticulture in all its 
branches. 


THE GARDEN is conducted by Witt1am Rostnson, F.L.S., Author of 
“ Hardy Flowers,” “‘ Alpine Flowers for English Gardens,” ‘‘ The Parks, 
Promenades, and Gardens of Paris,” &c.; and the best Writers in every de- 
partment of Gardening are contributors to its pages. 


The following are some of the subjects regularly treated of in its pages :— 


The Flower Garden. Hardy Flowers. 

Landscape Gardening. Town Gardens. 

The Fruit Garden. The Conservatory. 

Garden Structures. Public Gardens. 

Room and Window Gardens. The Greenhouse and Stove. 
Notes and Questions. . The Household. 

Market Gardening. The Wild Garden. 

Trees and Shrubs. The Kitchen Garden. 


Tue GARDEN may be obtained through all N g and atthe Railway 
Bookstalls, at 4@. per copy. It may also be had direct from the Office at 5s. 
for a Quarter, 9s. 9d. for a Half-year, and 19s. 6d. for a Year, payable in ad- 
vance, and in Monthly Parts. Specimen Copies (post-free), 4 


"37, Southampton Street, Covent Garden, W.C. 


THE BREWERS’ GUARDIAN: 
A fortnightly paper devoted to the Protection of Brewers’ Interests, Licensing, 
Legal, and Parliamentary matters. 
REviEw OF THE MALT AND ; AND WINE AND Spirit TRADES 
ECORD. 
The Official Organ of the Country Brewers’ Society. 
(Founded 1822.) 
“*The’Brewers’ Guardian” is published on the Evenings of every alternate 
Tuesday, and is the only journal officially d with brewing interests 


Subscription, 16s. 6d. per annum, post free, dating from any quarter-day 
Single Copies, 1s.each. Registered for Transmission Abroad. 


Offices—s, Bond Court, Walbrook, London, E.C. 


NATURE.—Wanted clean Copies of Nos. 
yoand 13. Nature Office, 29, Bedford Street, Strand, W.C. 


“AGRIGULTURAL PUBLICATIONS, 


THE PROPORTIONATE FATTENING 


and Flesh-forming Qualities of nearly all the Feeding Substances in 
gare = by Farmers: also the Manurial Value of the Residue from 
each article. 


Opinions of the Press. 
“It is clearly a very useful indicator of the values of the foods or cattle.’ 
Atheneum. 


“‘The chart cannot fail to be very useful to the keepers of horses and 
meat stock, and it will be an ‘eye-opener’ to many who will perceive how it 
is they have been so often disappointed after giving large prices for fancy 
foods.”—Sporting Times. 

“ A very useful table. The system is a very capital one, and we recom- 
mend our agricultural friends to invest a shilling, and procure one of the 
ublished by the Agricultural and Horticultural Association.” —Land 
a ‘ater. 


Price One Shilling, Post Free. 
THE AGRICULTURAL ECONOMIST. 


A Monthly Journal, containing Reports and Prices Current of the Agri- 
cultural and Horticultural Association, and devoted totheadvocacy and 
encouragement of Co-operation in Agriculture and in general Trading. 


Price 6d. per month, or 5s. per annum, Post Free. 
Vols. I., II., and IIf. of the “ Agricultural Economist” for 1870, 1871, and 
1872, price 7s. 6d. each. 


PREPARING FOR PuBLicaTIONn (Second Edition). 


THE MINERAL CONSTITUENTS RE- 
MOVED FROM AN ACRE OF SOIL by an Average Crop of 
Wheat, Uats, Barley, Turnips, &c. ; also the Proportionate Refertilising 

Effects of Guano, Superphosphates, Potash, Salts, Farmyard Manure, 

&c. Price One Shilling post free. ° 


London: 176, FLEET STREET, <4 and 47, MILLBANK STREET 


TEXT-BOOK BY DR. BEALE, F.R.S. 


AN INTRODUCTION TO PHYSIOLOGY 
and MEDICINE: Bioplasm. Pp. 350, with 22 Plates, 6s. 6d. 


J. & A, CHURCHILL. 


Lately published, in 18mo, cloth, price 6s. 6d. 
With upwards of 400 Illustrations. 


LESSONS IN ELEMENTARY ANA- 

TOMY. By ST. GEORGE MIVART, F.R.S. &c., Lecturer on Com- 

arative Anatomy at St. Mary’s Hospital, Author of ‘‘ The Genesis of 
pecies.” 


These Lessons are intended for teachers and students of both sexes not 
already acquainted with anatomy. The author has endeavoured, by certain 
additions and by the mode of treatment, also to fit them for students in medi- 
cine, and generally for those acquainted with human anatomy, but desirous 
of learning its more significant relations to the structure of other animals. 


_ “It may be questioned whether any other work on anatomy contains in 
like compass so proportionately great a mass of information.” —Lancet. 


**The work is excellent, and should be in the hands of every student of 
human anatomy.”—Medical Times. 


MACMILLAN & CO., LONDON. 


HOLLOWAY’S OINTMENT and PILLS. 


—Tumours. Scrofulous and Glandular Swellings.—While the a 
ture is variable—the days hot, and mornings and evenings very chilly— 
such diseases are constantly presenting themselves in sanguine and 
feeble frames. All sufferers have placed within their reach the anti- 
dote to these dreadful scourges, which at their commencement may. be 
readily checked and cured, but, if neglected, resist for a long time 
most appropriate remedies. Holloway’s Ointment, rubbed on the 
affected parts, will thoroughly eradicate the cause of these maladies, 
and expel their seed from the system. Scurvy, scrofula, and all kin- 
dred disorders disappear before this cleansing Ointment and these puri- 
fying Pills, which cleanse and invigorate. 
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E. GALLAIS & CO., 


OWNERS OF THE ESTATES OF COS. LABARY AND POTEMAC (CLOSE TO THE CHATEAU LAFITTE) 


BORDEAUX, 
RICH FULL-BODIED POTEMAC ... _... re 
AFTER DINNER WINE. 
COS. LABARY, 1865 ... 668. PER DOZEN. 


IMPORTERS OF ALL OTHER KINDS OF WINE, &. 
27, MARGARET STREET, REGENT STREET, LONDON, w. 


BROWNING’S 
NEW ROTATING BODY MICROSCOPE. 


COMBINING THE ADVANTAGES OF THE ENGLISH AND CONTINENTAL MODES. 


The Model Microscope, with highly finished Brass Band, £ s. d. 
Rack and fine Adjustments to body, with Axis for inclina- 
tion, one Eye-piece, Concave Mirror, and 1-inch Objective, 
The “Complete” Microscope. This Instrument has a highly 
finished brass Stand, Rack, and fine adjustment to body, 
and Mechanical motions to stage, and is supplied with an 
Eye-piece, and two high-class Objectives, 1-inch and }-inch 
of which the performance will be guaranteed eee a 


The above Instrument, Binocular... cee 


Stephenson’s New Binocular. 


LIST OF MICROSCOPES FREE. 


JOHN BROWNING, 
OPTICAL AND PHYSICAL INSTRUMENT MAKER TO 
THE ROYAL OBSERVATORY, &c. 


63, STRAND, W.-C. and 111, MINORIES, LONDON, E. 
ESTABLISHED 100 YEARS. 


An Illustrated Descriptive Catalogue of Spectroscopes, 18 Stamps. 


Published Monthly. Price One Shilling. 


ART 


PICTORIAL AND INDUSTRIAL: A REVIEW. 
WITH CHOICE EXAMPLES FROM VARIOUS SOURCES, 
§ REPRODUCED BY THE HELIOTYPE AND OTHER PERMANENT PROCESSES. 
Edited by JOHN FORBES-ROBERTSON. 
“ARS ARTIS CAUSA, ITAQUE HOMINIS.” 


CONTENTS FOR OCTOBER — Our Illustrations :—1. Infantile Amusements; 2. “Consolation,” by Henri 
Bource ; 3. “Art and Love,” by J. Berlin. A Chapter in the History of recent English Art-Pottery. “Exhibition of 
the Art-Union Prizes. Art Notes and Gossip. Reviews. 


London : SAMPSON LOW, MARSTON, LOW, & SEARLE, 188, Fleet Street, E.C. 
Edinburgh: MENZIES & CO. Dublin: McCGLASHAN & CO. 


Printed by R. b & T. Street and Macmitian & Co. 
by R. Cray, in Cay of Landen, 
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QUEEN’S COLLEGES, IRELAND.—The 


L.. Professorship of Materia Medica in the Queen’s College, Galway, being 
now vacant, Candidates for that Office are requested to forward their 
Testimonials to the Under-Secretary, Dublin Castle, on or before 
MONDAY, the 27th instant, in order that the same may be submitted 
to their Excellencies the Lords Justices. 


The Candidate who may be selected for the above Professorship will have 
to enter upon his duties at once. 


Dublin Castle, 9th October, 1873. 


LADIES’ EDUCATIONAL ASSOCIA- 


TION, in connection with University College, London, 


The Day Classes for Ladies, at University College, will open Monday, 
October 27. 


The subjects for this Session are English Literature, French Literature, 
position, an Italian and German Languages and Literatures, 
Logic, Physiology and Hygiene, French History, English Constitutional 
History, Mathematics (ratio and proportions), Practical Physics and Archi- 
tecture. 


Prospectuses to be had in the office at the College, or of J. E. Mylne, Esq,, 
27, Oxford Square, Hyde Park, W. 


KING’S COLLEGE. 
EVENING LECTURES, 
Curmistry—Mr. W. N. HARTLEY. 
Mondays and Thursdays at 7 o’clock. Fee for the Course, £r 11s. 64 
Cuemicat Anatysis—Mr. W. N. HARTLEY. 


Tuesdays, from 7 till 9 o’cleck. Fee, £a 2s. 


SCHOLASTIC or Otherwise.—A Situation 


will be required after Christmas by an Analvtical Chemist, an F.C.S., 
well accustomed to Tuition. At present Assistaut Chemical Master ina 
Public School. Highest testimonials, prize medal, &c.—Address— 
A.P.S., Mr. Billington, Rugby. 


GEOLOGY.—Collections of Characteristic 


Fossils and Rocks for Students preparing for the Examinations, at 
moderate prices ; also single specimens, Hammers, Pocket-lenses, Books, 
and all necessaries of JAMES R. GREGORY, Geologist, 15, Russell 
Street, Covent Garden, W.C, 


ROYAL COUNCIL OF EDUCATION.— 


The Laboratory and Class-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING, The subjects of the above 
Examinations can be studied either Privately or in Classes. Fees 
moderate. Analyses and investigations conducted.—Apply to Prof. 
E. V. GARDNER, F.E.S., F.S.A., 44, Berners Street, W. 


ROYAL POLYTECHNIC INSTITUTION, 
309, REGENT STREET, W. 


LABORATORY and CLASS ROOMS are now open or ANALYSES. 
Pupils and Class and Private Studies. Investigations connected with 
Patents Conducted. Classes are now forming in Chemistry, Physics, 
and Steam.—For Fees and Syllabus apply to the Professor of Chemis- 
try, Scientific Department, Royal Polytechnic Institution. 


SCHOOL OF CHEMISTRY, 
20, GREAT MARLBOROUGH STREET, 
LONDON, W. 
Directep sy ARTHUR VACHER, F.C.S. 


The Instruction is essentially practical; there are no Lectures. Each 
Student works independently. 

The Course of Study is arranged to qualify the Student as an Analyst 
and to euable him generally to apply the science to any branch of industry. 
But the Students are free to pursue their own particular object. 

The hours are from Ten to Four. On Saturdays the Laboratory is re- 
served for Ladies. 

The Charge is Five Pounds per Month. This includes Instruction, 
Chemicals, Apparatus, &c. Occasional Students are received at the same 
rate, namely, Ten Shillings per Month for each Half-day in the Week. 
Schoolmasters requiring personal instruction pay Half-fees. 


SCIENCE TUITION BY CORRESPON- 
DENCE.—Mr. ROUTLEDGE, B.Sc. F.C.S., Bowdon, Cheshire. 


BRITISH EGGS AND BIRD-SKINS. 
MR. J. C. STEVENS begs to announce 


that he will Sell by Auction, at his Great Rooms, 38, King Street, 
Covent Garden, on THURSDAY, Oct. 23, at half-past 12 precisely, 
the VALUABLE COLLECTION OF BIRDS’ EGGS formed by 
Wm. Marshall, Esq., at Clayhill, Enfield, principally purchased from the 
sale of the late W. Yarrell, Esq., and from the collections made by 
Messrs. Woolley, Newton, Wheelwright, &c.; also about 50 Cases of 
Stuffed Birds. 


On view the morning of sale, and catalogues had. 
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MACMILLAN AND COVl’S 
ANNOUNCEMENTS 


CONTRIBUTIONS to SOLAR PHYSICS. By J. NORMAN LOCKYER, F.RS. 


With numerous Illustrations, Royal 8vo, uniform with Ro.coe’s ‘‘ Spectrum Analysis,” Thomson’s “ Depths of the Sea,” and 
Ball’s ** Mechanics.” 


CAVE-HUNTING: Researches on the Evidence of Caves respecting the Early 
Inhabitants of Europe. By W. BOYD DAWKINS, F.R.S. Illustrated. Royal 8vo. 


_GLAUCUS; or, the Wonders of the Shore. By the Rev. CHARLES KINGSLEY 


With numerous Coloured Illustrations. New and Revised Edition. Crown 8vo. 


FIRST PRINCIPLES of MORAL SCIENCE; or, a First Course of Lectures delivered 
in the University of Cambridge. By the Rev. T. R. BIRKS, Profzssor of Moral Philosophy. Crown 8vo, 8s. 6d. 


HIGHER SCHOOLS and UNIVERSITIES of GERMANY. By MATTHEW 
ARNOLD, D.C.L. Crown 8vo. 


COMPARATIVE POLITICS. By EDWARD A. FREEMAN, D.C.L. Lectures at the 
Royal Institution. 8vo. 


HISTORY of the ENGLISH PEOPLE, for the Use of Colleges and Higher Classes in 
Schools. By the Rev J. R. GREEN, M.A. Crown 8vo. 
New Volume of Macmillan’s Scientific Class-Books 
STEAM. By J. Perry, Assistant Master at Clifton College. 


The PRINCIPLES of SCIENCE. By W. Stanley Jevons, Professor of Logic in 
Owens College, Manchester. 


The PHYSIOLOGY of the CIRCULATION in PLANTS, in the LOWER ANIMALS. 
and in MAN. By J. BELL PETTIGREW, M.D., F.R.S., with 150 Engravings on Wood. Second Edition, 8vo. 


A HISTORY of the MATHEMATICAL THEORIES of ATTRACTION and the 
Figures of the Earth from the time of Newton to that of Laplace. By I. TODHUNTER, M.A., F.R.S. 2 vols. 8vo. 


The THEORY of EVOLUTION of LIVING THINGS, and the APPLICATION of 


the Principles of Evolution to Religion, considered as illustrative of the Wisdom and Beneficence of the Almighty. By the 
Rev. G. HENSLOW, M.A., F.L.S. ; 


SIMPLE PRACTICAL METHODS of CALCULATING STRAINS on GIRDERS, 
ARCHES, and TRUSSES ; with a Supplementary Essay on Economy in Suspension Bridges By E. W. YOUNG, Associate 
of King’s College, London, and Member of the Institute of Civil Engineers. 8vo. 


A MANUAL of the CHEMISTRY of the CARBON COMPOUNDS; or, Organic 
Chemistry. By C. SCHORLEMMER, F.R.S. 8vo. 
New Volumes of *‘ Nature” Series. 
The ORIGIN and METAMORPHOSES of INSECTS. By Sir JOHN LUBBOCK, 


F.R.S. With numerous Illustrations. Crown 8vo. 


The BIRTH of CHEMISTRY. By G. F. Rodwell, F.C.S. With numerous Illustra- 


tions. Crown 8vo. 


The ELEMENTS of EMBRYOLOGY. By Michael Foster, M.A. F.R.S., Praelector 
in Physiology at Trinity College, Cambridge ; and F, M, BALFOUR, Scholar of Trinity College, Cambridge. 


MACMILLAN AND CO., London, 
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AGRICULTURAL PUBLICATIONS. 


THE PROPORTIONATE FATTENING 


and Flesh-forming Qualities of nearly all the Feeding Substances in 
ao pee a by Farmers: also the Manurial Value of the Residue from 
each article. 


Opinions of the Press. 


“Tt is clearly a very useful indicator of the values of the foods or cattle. 
—Athenaum. 

“The chart cannot fail to be very useful to the keepers of horses and 
meat stock, and it will be an ‘eye-opener’ to many who will perceive how it 
is they have been so often disappointed after giving large prices for fancy 
foods.”—Sforting Times. 

“ A very useful table. The system is a very capital one, and we recom- 
mend our agricultural friends to invest a shilling, and procure one of the 
tables published by the Agricultural and Horticultural Association.”—Land 
and Water. 


Price One Shilling, Post Free. 


THE AGRICULTURAL ECONOMIST. 


A Monthly Journal, containing Reports and Prices Current of the Agri- 
cultural and Horticultural Association, and devoted totheadvocacy and 
encouragement of Co-operation in Agriculture and in general Trading. 


Price 6d. per month, or 5s. per annum, Post Free. 


Vols. I., II., and IIL. of the “ Agricultural Economist” for 1870, 1871, and 
1872, price 7s. 6d. each. 


PREPARING FOR PuBLIcATION (Second Edition). 


THE MINERAL CONSTITUENTS RE- 
MOVED FROM AN ACRE OF SOIL by an Average Crop of 
Wheat, Oats, Barley, Turnips, &c. ; also the Proportionate Refertilising 
Effects of Guano, Superphosphates, Potash, Salts, Farmyard Manure, 
&c. Price One Shilling post free. 


London: 176, FLEET STREET, ee and 47, MILLBANK STREET 


Second Edition, crown 8vo, 3s. 


The CHILDHOOD of the WORLD: a 
Simple Account of Man in Early Times. By Epwarp CLopp 


** This genial little volume is a child’s book as to shortness, cheapness, and 
simplicity of style, though the author reasonably hopes that older people will 
use it as a source of information not popularly accessible elsewhere as to the 
life of Primitive Man and its relation to our own. .. . This book, if the 
time has come for the public to take to it, will have a certain effect in the 
world. It is not a mere compilation from the authors mentioned in the 
coer bee takes its own ground and stands by itself and for itself. Mr. 


Clodd has thought out his or 4 of life, and used his best skill to 
peng it into the range of a child’s view.”—E. B. Tytor, F.R.S., in 
ATURE. 


“*T read your little book with great pleasure. I have no doubt it will do 
good, and hope you will continue your work. Nothing spoils our temper so 
much as having to unlearn in youth, manhood, and even old age, so many 
things which we were taught as children. A book like yours will prepare a 
far better soil in the child’s mind, and I was delighted to have it to read to 
my children.”—Letter from Professor Max MuLuEr to the Author. 


MACMILLAN & CO., LONDON. 


HOLLOWAY’S OINTMENT and PILLS. 


—The long list of deaths among the aged and feeble, daily chronicled, 
startles the most unreflecting reader, whilst it admonishes thinkers to 
seek safe means of instantly meeting disordered action, of arresting its 
progress and repairing its damages. In the chest complaints, catarrhs, 
colds, and influenzas, which are now epidemic, Holloway’s Ointment 
should be well rubbed upon the chest, both before and behind, night and 
morning ; the bowels should be slightly relaxed by appropriate doses of 
his pills; demulcent drinks, as barley water or linseed tea, should 
always be at hand; exposure to variations of temperature guarded 
against, while a light cooling diet should maintain the strength. Hollo- 
way’s remedies are alike available by the poor and rich. 


NATURE.—Wanted clean Copies of Nos. 
zoand 13. Nature Office, 29, Bedford Street, Strand, W.C. 


THE PEN OF THE DAY FOR ORDINARY WRITING. 
VERY STRONG AND DURABLE. 
2s. 6d. per Gross. Sample Box containing 3 Dozen, 1s. 


THE “NEEDLE” PEN. 


TO BE HAD OF THE MANUFACTURERS, 


J. A, KENNETT AND CO.,, 
GENERAL STATIONERS, 


23, BERNERS STREET, OXFORD STREET, 
LONDON, wW. 


THE ONLY CHEAP FARMERS’ NEWSPAPER. 
THE CHAMBER OF 
AGRICULTURE JOURNAL 


AND FARMERS’ CHRONICLE, 


Edited by Joun ALGERNON CLARKE, Secretary to the Central Chamber of 
Agriculture, 
Devotes special attention to the discussions and proceedings ef the Cham- 
bers of Agriculture of Great Britain (which now number upwards of 
18,000 members), besides giving original papers on practical farming, 
and a mass of intelligence of particular value to the agriculturist. 

The London Corn, Seed, Hop, Cattle, and other Markets of Monday 
are specially reported in this Journal, which is despatched the same 
evening so as to insure delivery to country subscribers by the first post 
on Tuesday morning. Price 3d., or prepaid, 15s. a year post free. 


Published by W. PICKERING, 21, Arundel Street, Strand, W.C. 


‘‘THE GARDEN,” 


A Weekly Illustrated Journal Devoted Solely to Horticulture in all its 

branches. 

THE GARDEN is conducted by Witt1AM Rosinson, F.L.S., Author of 
“* Hardy Flowers,” ‘‘ Alpine Flowers for English Gardens,” “‘The Parks, 
Promenades, and Gardens of Paris,” &c.; and the best Writers in every de- 
partment of Gardening are contributors to its pages. 


The following are some of the subjects regularly treated of in its pages :— 


The Flower Garden. Hardy Flowers. 
Landscape Gardening. Town Gardens. 
The Fruit Garden. The Conservatory. 
Garden Structures. Public Gardens. 


Room and Window Gardens. The Greenhouse and Steve. 
Notes and Questions. < The Household. 

Market Gardening. The Wild Garden. 

Trees and Shrubs. The Kitchen Garden. 


Tur GARDEN may be obtained through all Newsagents and atthe Railway 
Bookstalls, at 4@. per copy. It may also be had direct from the Office at 5s. 
for a Quarter, 9s. 9@. for a Half-year, and 19s. 6d. for a Year, payable in ad- 
vanee, and in Monthly Parts. Specimen Copies (post-free), 43 


$37, Southampton Street, Covent Garden, W.C. 


THE BREWERS’ GUARDIAN: 


A fortnightly paper devoted to the Protection of Brewers’ Interests, Licensing, 
Legal, and Parliamentary matters. : 
Revizw OF THE MALT AND a ; AND WINE AND SPIRIT TRADES 
ECORD. 
The Official Organ of the Country Brewers’ Society. 
(Founded 1822.) 
““The'Brewers’ Guardian” is published on the Evenings of every alternate 
Tuesday, and is the only journal officially connected with brewing interests 


Subscription, 16s. 6d. per annum, post free, dating from = quarter-day. 
Single Copies, rs. each. Registered for Transmission Abroa’ 


Offices—s, Bond Court, Walbrook, London, E.C. 


In the Press. 
THE ELEMENTS OF EMBRYOLOGY. 


By MICHAEL FOSTER, M.A., F.R.S., 
Przlector in Physiol at Trinity College, Cambridge ; and 
F. M. BALFOUR, olar of Trinity College, Cambridge. 


MACMILLAN & CO., London. 
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SAMPSON LOW, MARSTON AND C0.’S 
NEW BOOKS, 


Now ready. 
In r vol. demy 8vo, with Maps and Illustrations, cloth extra, 16s. 


The THRESHOLD of the UNKNOWN 
REGION. By CLEMENTS R. MARKHAM, C.B. F.R.S., Secre- 
tary of the Royal Geographical Society. 

*,* The object of this work is to give the public a correct knowledge of 


the} line of frontier separating the known from the unknown region round 
the North Pole. 


Important New Work by Professor Guyot. 


PHYSICAL GEOGRAPHY. By Arnold 
GUYOT, Author of “ Earth and Man.” In x vol. large 4to, pp. 128, 
Price 10s. 6d. strong boards. [Ready this day. 


Magnificent Work on China. 


ILLUSTRATIONS of CHINA and its 
PEOPLE. By J. THOMSON, F.R.G.S. Being Photo; hs from 
the Author’s Negatives, printed in Permanent a by the Auto- 
type Process, and Notes from Personal Observation 


ENGLISH MATRONS and their PRO- 
FESSION ; with some Considerations as to the various Branches, the 
National Value, and the Education required. By L. F. M., Author of 
“ My Life, and "what shall I do with it?” “ Battle of the Two Philoso- 
phies,” &c. Crown 8vo, cloth extra, 7s. 6d. 


MILITARY LIFE in PRUSSIA. First 
Series. The Soldier in Time of Peace d (by ) 
the German of F. W. HACKLANDER. 8vo, cloth extra, 


New Work by W. C. Prime. 
In 1 vol. small post 8vo, cloth extra, 5s. 


I GO A-FISHING. By W. C. Prime. 


London: SAMPSON LOW, MARSTON, LOW, & SEARLE, Crown 
Buildings, 188, Fleet Street. 


TEXT-BOOK BY DR. BEALE, F.R.S. 


AN INTRODUCTION TO PHYSIOLOGY 
and MEDICINE: Bioplasm. Pp. 350, with 22 Plates, 6s. 6d. 


J. & A. CHURCHILL. 


New Work by DR. LIONEL BEALE, F.R.S. 
DISEASE GERMS: and on the Treatment 


of the Feverish State. 28 Plates, ras. 6d. 
I. Sw Nature. II. Real Nature. III. Destruction. 


J. & A. CHURCHILL. 


Now ready, illustrated, fcap. 8vo, cloth, 6s. 


OUTLINES of PHYSIOLOGICAL CHE- 
MISTRY, including the Qualitative and Quantitative Analysis of the 
Tissues, Fluids, and Excretory Products. By CHARLES HR RALFE, 
M.A. M.B., Cantab, Physician to the Seamen’s Hospital. 


** This little book will supply a want which is acutely felt by teachers of 
practical Ql hysiology. It is a short and simple laboratory guide, containing 
no more theory than is necessary for the comprehension of the facts, and no 
more facts than are really wanted by students "—Lancet, May 1873. 


“* No better guide to physiological chemistry, practical and theoretical, is | 


now available for the English reading student.”—Medical Times and 
Gazette, Aug. 2, 1873. 


London: H. K. LEWIS, 136, Gower Street. 


Eighth Thousand, with 7o Plates, 4 Coloured, cloth, 21s. 
HOW TO WORK WITH THE MICRO- 
SCOPE. By Dr. Lionet Bzate, F.R.S. 


A Manual of Microscopical Manipulation. Examining Objeets under 
the highest pewers, Photographing specimens, &c. 


HARRISON, Pall Mall. 


Just published, in 8vo, price 5s. cloth. 


ON the PURSUIT of TRUTH as EXEM. 
PLIFIED in the PRINCIPLES of EVIDENCE, Theological, 
Scientific, and Judicial ; a Discourse delivered before the Sunda: Lec. 
ture Society : with Notes and Authorities. By A. ELLEY FINCH, 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


On Saturday, October 18, in One Volume, 8vo, cloth, with 26 Permanent 
Illustrations by the Autotype Process, price 21s. 


A PHRENOLOGIST amongst the TODAS; 
or, the Study of a Primitive Tribe in South India; History, Character, 
grr Religion, Infanticide, Polyandry, Langua e. By WIL LIAM 

MARSHALL, Lieutenant-Colonel of Her Majesty’s Bengal Staff 
London : LONGMANS, GREEN, & CO., Paternoster Row. 


DR. HARTWIG’S POPULAR WORKS ON NATURAL HISTORY. 


Now ready, the Fourth and Cheaper English Copyright Edition, enlarged 
and improved, with a coloured Hydrographic Map of both Hemispheres 
of the Globe, upwards of Three Hundred Woodcuts in the Text, and a 
Series of Eight Chromoxylographic Plates, in 8vo, cloth, price ros. 6d. 


THE SEA and its LIVING WONDERS; 
a Popular Account of the Marvels of the Deep, and of the Progress of 
Maritime Discovery from the Earliest Ages to the Present Time. By 
Dr. GEORGE HARTWIG. 


Also, Latest Editions, uniformly illustrated :— 


Hartwig’s ‘‘ Polar World,” price 21s. 

— ‘Tropical World,” price, 10S. 6d. 
** Harmonies of Nature,” price 18s. 
* Subterranean World,’, price 21s. 


London: LONGMANS, GREEN, & CO. Paternoster Row. 


NEW EDITION OF NICOL’S MINERALOGY. 

Now ready, in crown 8vo, cloth, price 7s. 6d. 

A New and Revised Edition (the Second) of 
ELEMENTS of MINERALOGY, contain- 
ing a General Introduction to the Science, with Descriptions of the 
Species. By JAMES NICOL, Professor of Natural History in the 
niversity of Aberdeen, [Illustrated with nearly 300 Wood En- 

gravings. 
Edinburgh: A.& C. BLACK. London: LONGMANS. 


SCIENTIFIC APPARATUS FOR SALE. 


A THERMOPILE OF TWENTY ELEMENTS, by > 
able cones, mounted on massive brass pillar and stan 
socket joint. Price 
A a ov SPECTROSCOPE, by Browning, in perfect condition. 
ice 
Apply to MOTTERSHEAD & CO., Scientific Apparatus Warehous® 
Ss Market Place, Manchester; where the instruments may be seen. 


TISLEY’S IMPROVED FORM OF 


OZONE GENERATOR, 


“ Which gives abundanee of Ozone and is not liable to be broken,” — 
Nartorg, June 12 and 19, 1873. 


AND ALL KINDS OF 


Electrical, Physical, & Chemical Apparatus 


MADE BY 
TISLEY AND SPILLER, 
172, BROMPTON ROAD, S.W., 
(Three minutes’ walk from South Kensington Museum). 


Agents for Hartnack’s Microscopes, ee., recommended by Pray. 
Rutherford, M.D., F.RS.E. 
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BROWNINGS 
“ | NEW ROTATING BODY MICROSCOPE. 


COMBINING THE ADVANTAGES OF THE ENGLISH AND CONTINENTAL MODES. 


The Model Microscope, with highly finished Brass Band, £ s. @. 
Rack and fine Adjustments to body, with Axis for inclina- 
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S ; tion, one Eye-piece, Concave Mirror, and 1-inch Objective, 
The “Complete” Microscope. This Instrument has a highly 
af finished brass Stand, Rack, and fine adjustment to body, 
ee and Mechanical motions to stage, and is supplied with an 
ve Eye-piece, and two high-class Objectives, 1-inch and }-inch 
res of which the performance will be guaranteed oy 7 10 © 
a 
The above Instrument, Binocular jim 10 16° 6 
Stephenson’s New Binocular. 
LIST OF MICROSCOPES FREE. 
JOHN BROWNING 
? OPTICAL AND PHYSICAL INSTRUMENT MAKER TO 
THE ROYAL OBSERVATORY, &c. 
STRAND, W.C. and 111, LONDON, E. 
ESTABLISHED 100 YEAR 
. An Illustrated Descriptive Catalogue of Pi 18 Stamps. 


RUPTURES.—BY ROYAL LETTERS PATENT. 
MOC-MAIN LEVER TRUSS 


is allowed by upwards of 500 Medical Men to be the most effec- 
tive invention in the curative treatment of Hernia. The useof 
a steel spring, so often hurtful in its effects, is here avoided ; a 
soft bandage being worn round the body, while the requisite 
resisting power is supplied by the MOC-MAIN PAD and 
PATENT LEVER, fitting with so much ease and closeness 
that it cannot be detected, and may be worn during sleep. A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the manufacturer, 


JOHN WHITE, 228, Piccadilly. 
Price of a single Truss, 16s., 215., 26s. and 315. 6d. 
»  Double,, 315 425., and 525. 6d. 

Umbilical 42s. and 52s. 64. 


ELASTIC STOCKINGS, KNEE- CAPS, 


&c., for Varicose Veins and all cases of atom, and Swelling of the non, 
Sprains, &c. hey are porous, light in texture, and inexpensive, and drawn 
on over an ordinary st g- Price 4s. 6d., 75. 6d., 10s., and 16s. each. 
Postage free. 


JOHN WHITE, Manutacturer, 228, Piccadilly, London, 


FRY’S 
CARACAS 
“ Itis the very finest Cocoa ever offered O C O A 
to the public.”—Court Circular. 
“As a delicious, refreshing, and nourishing beverage, with delicate flavour 


and fine aroma, it certainly nn games anything that yet been offered to 
the publie.”—Londen Mirrer. 


Post-free 


‘* A most delicious and valuable article.” 
tandard. 


DRAPER’S INK (DICHROIC). 


THE NEW BLACK INK 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 
Writing becomes a pleasure when this Ink is used. It has been adopted 
by the principal Banks, Public Offices, and Railway Companies throug 
Ireland. 
Flows easily from the Pen. 


Blotting-paper may be applied at the 
| moment of writing. 


It writes almost instantly Full Black. 

Does not corrode Steel Pens. 

Is cleanly to use, and not liable to 
Blot. 


TO BE HAD OF ALL STATIONERS. 


BEWLEY AND DRAPER, DUBLIN. 


Lately published, in r8mo, cloth, price 6s. 6d. 


With upwards of 400 Illustrations. 


LESSONS IN ELEMENTARY ANA- 
TOMY. By ST. GEORGE MIVART, F.R.S. &c., Lecturer on Com- 
parative Anatomy at St. Mary’s Hospital, Author of ‘‘ The Genesis of 

pecies.” 


These Lessons are intended for teachers and students of both sexes not 
already acquainted with anatomy. The author has endeavoured, by certain 
additions and by the mode of treatment, also to fit them for students i in medi- 
cine, and generally for those acquainted with human anatomy, but desirous 
of learning its more significant relations to the structure of other animals. 


“Tt may be questioned whether any other work on anatomy contains in 
like compass so proportionately great a mass of information.”—ZLancet. 


“‘The work is excellent, and should be in the hands of every student of 
human anatomy.”—Medical Times. 
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CLARENDON PRESS PUBLICATIONS. 


A TREATISE on ELECTRICITY and MAGNETISM. By J. C. Maxwell, M.A,, 
F.R.S., Professor of Experimental Physics in the University of Cambridge. 2 vols. 8vo. ; 


ELEMENTS OF NATURAL PHILOSOPHY. By Prof. Sir William Thomson, F.R.S., 
and Prof. P. G. TAIT. Part. I, 8vo. gs. 


The GEOLOGY of the VALLEY of the THAMES. By John Phillips, M.A., F.R.S., 


Professor of Geology in the University of Oxford. With Coloured Map and numerous Illustrations. 8vo. 215. 


** It does not often fall to our lot to open a book devoted to Science, and to derive from it the large amount of pleasure, and at 
the same time of real instruction, which we have found in the pages of this volume.” —Athenaum., 


‘* We believe that the book will remain for a very long time the standard work on geology of the secondary period.”—/Pall 
Mall Gazette. 


VESUVIUS. By Professor Phillips. With numerous Maps and Illustrations. Crown 
8vo. 10s. 6d. 


‘* Professor Phillips has undertaken to give an authentic history of Vesuvius from the days of Crassus to the end of 1868, and to 
explain the phenomena of the burning mountain according to the laws of a rigid induction. His plan has been successfully carried 
out, and has resulted in a work of high value.”—Pal/ Mall Gazette. 


DESCRIPTIVE ASTRONOMY. A Handbook for the General Reader, and also for 


practical Observatory work. With 22g Illustrations and numerous Tables. By G. F. CHAMBERS, F.R.A.S., Barrister-at- 
law. Demy 8vo. cloth, 856 pp., pricé 215. 


CHEMISTRY, FOR STUDENTS. By A. W. Williamson, Phil. Doc., Professor of 
Chemistry, University College, London, New Edition, with Solutions. Extra fcap. 8vo. Cloth, price 8s. 6d. 


** A too rare example of what a good elementary text-book in any science ought to be: the language brief, simple, exact; the 
arrangement logical, developing in lucid order principles from facts, and keeping theory always dependent upon observation ; a 


book that keeps the reason of the student active while he strives to master details difficult but never without interest.” — 
Examiner. 


EXERCISES IN PRACTICAL CHEMISTRY. By A. G. Vernon Harcourt, M.A., 
F.R.S., Senior Student of Christ Church, and Lee’s Reader in Chemistry, and H. G. MADAN, M.A., Fellow of Queen’s 
College, Oxford. Series I., Qualitative Exercises. Crown 8vo. price 7s. 6¢. Second Edition. 

** The volume is intended as a companicn to the valuable and suggestive work on ‘ Theoretical Chemistry,’ by Professor 
Williamson. It constitutes a complete guide to qualitative Chemical Analysis. Ample instructions are given to the student 
at every step, and the instructions are further enforced by excellent illustrations. The first portion consists of an examination 
of the principal gases, and of the principal radicles and their salts ; whilst the second treats of the systematic analysis of a 
single salt. The appendix contains a variety of useful tables. Many useful practical hints are dispersed throughout the 
volume, which is one worthy in every respect of a place in the Clarendon Press Series.” —AMedical Times. 


AN ELEMENTARY TREATISE ON HEAT. By Balfour Stewart, LL.D., F.R.S., 


Professor of Natural History in Owens College, Manchester. Extra fcap. 8vo. with numerous Woodcuts and Diagrams, 7s. 6d. 
New Edition, revised and enlarged. 


‘* The publication of this manual is exceedingly well-timed ; it includes within narrow limits the leading facts and principles of 
this younger-born of the Sciences, and for the mastery of the greater portion of the contents only requires ordinary intelligence on 
the part of the reader.” — Spectator. 


FORMS OF ANIMAL LIFE. Being Outlines of Zoological Classification Based upon 
Anatomical, Investigation, and Illustrated by Descriptions of Specimens and of Figures. By GEORGE ROLLESTON, 
M.D., F.R.S., Linacre Professor of Physiology, Oxford. Demy 8vo. price 16s. 


‘* Teacher and student alike will rejoice over this volume. It supplies us in a thorough, yet easily-mastered, manner, with a 
vast amount of precise and important information concerning the structure of all animals save man, the descriptions being drawn in 
order from every sub-kingdom and each class of the animal world.” —.Sfectator. 


** A book of the highest character and value.” —Atheneum. 
A TREATISE ON ACOUSTICS. By W. J. Donkin, F.RS., Savilian Professor of 


Astronomy in the University of Oxford. Crown 8vo. price 7s. 6d. 


A SYSTEM OF PHYSICAL EDUCATION: Theoretical and Practical, with numerous 


Illustrations drawn by A. Macdonald, ot the Oxford School of Art. By ARCHIBALD MACLAREN, The Gymnasium, 
Oxford. Extra fcap. 8vo. price 75. 6d. 


“* The work before us is one which should be in the hands of every schoolmaster and schoolmistress. It is marked in every 
line by good sense, and is so clearly written that no one can mistake its rules.” —Zancet. 


A TREATISE ON NATURAL PHILOSOPHY. By Sir William Thomson, F.R.S., 
Professor of Natural Philosophy in the University of Glasgow, and P. G. TAIT, M.A., Professor of Natural Philosophy in 
_ the University of Edinburgh. Volume I. [4 New Edition in the Press. 


MACMILLAN & CO., LONDON. 
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THE 
JOURNAL OF APPLIED CHEMISTRY. 
A MONTHLY PUBLICATION OF x6 PAGES QUARTO, 


Devoted to Chemistry as applied to Arts and Manufactures, Agriculture 
Metallurgy, &c. &c. 


At Two Dollars and Twenty-five Cents per annum, or One Dollar and 
rage Cents paid strictly in advance, including postage to United 
Kingdom. 

Each number contains Original Articles on General Chemistry applied to 
Arts and Manufactures ; Matter on Particular Fabrications, as Petroleum, 
Soaps, Tanning, Dyeing, and numerous others. 

A — space is also devoted to Practical Recipes and interesting Scien- 
tific Facts. 

Full and carefully-prepared Market Reviews and Prices Current of Drugs 
and Chemicals of every description are given in each number for New 
York, Boston, and Philadelphia, with Tables of Imports. 


EIGHTH VOLUME, commenced with January number. 
DEXTER & CO., PUBLISHERS, 


Spruce Street, New York ; 48, Hanover Street, Boston ; and 149, South 
4th Street, Philadelphia, Pa., U.S.A. 


NEWMAN’S ENTOMOLOGIST: 
A MONTHLY ILLUSTRATED JOURNAL OF BRITISH INSECTS. 
Conducted by Epwarp Newman, F.L.S. F.Z.S. &c., 

Late President of the Entomological Society. 


The objects of the Entomologist are to give every information about In- 
sects ; more especially to work out the history of those which attack Fruit 
and Forest Trees, Vegetables, Root and Seed Crops, Greenhouse and Gar- 
den Plants, with a view to suggesting remedies. Notes, Observations, and 
Queries on every branch of the Scicnce are solicited. To preserve a con- 
tinuous record of the occurrence of rarities. To improve coilections by 
offering a ready medium for the exchange of specimens. 


Published on the First of every Month. 
PRICE SIXPENCE, 


SIMPKIN, MARSHALL, and Co , Stationers’ Hall Court. 


*.* Subscriptions for one year, post free, Six nae in advance 
to Edward Newman, 9, Devonshire Street, Bishopsgate, E. Prepayment by 
the on’ bo “ia removes the possibility of irregular delivery by provin- 
cial sellers. 


THE ZOOLOGIST. 
A MONTHLY JOURNAL OF NATURAL HISTORY. 
Conducted by Epwarp Newman, F.L.S. F.Z.S. &c. 


The Zoologist was established in 1843 to record and preserve observations 
on subjects similar to those treated of in White’s ‘‘ Natural History of Sel- 
borne,” and the success which has attended it is sufficient proof that its plan 
is acceptable to “‘ out-of-door naturalists ;” those who delight in observing 
the manners, habits, the private lives, the migrations, movements, nests, 
young and food of animals. It contains original papers and records of facts 
relating to Quadrupeds, Birds, Reptiles, Fishes, and Insects, together with 
notices of recent works on every branch of Natural History. The editor 
has been assisted by more than two hundred of our very best zoologists. 


Published on the First of every Month. 
PRICE ONE SHILLING. 


London: JOHN VAN VOORST, 1, Paternoster Row. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence. monthly, 24 pages 8vo., with occasional Illustrations. 


Conducted by H. G. Knaccs, M.D. F.L.S, R. McLacntan, F.LS., 
E. C. and H. T. stainton, F.R.S., &c. 


This Magazi ed in 1864, standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Swubscription—Six Shillings per Vo'ume, post-free. The volumes com- 
mence with the June number in each year. 

Vols. I. to V. (strongly bound in cloth) may be obtained by purchasers of 
the entire set to date, at the increased price of ros. each ; the succeeding 
vols. may be had separately or together at 7s, each. 


London: JOHN VAN VOORST, 1, Paternoster Row. 


N.B.—Communications, &c., should be sent to the Editors at the above 


SCIENTIFIC PUBLICATIONS. 


This day, in crown 8vo, price 3s. 6:2. 


THE SPECTROSCOPE AND ITS APPLI- 
CATIONS. By J. NORMAN LOCKYER, F.R.S. With Coloured 
Plate and numerous Woodcuts. Being Vol. I. of “NATURE 
—" a Series of Popular Scientific Works now in course of Pub- 
ication. 


THE DEPTHS OF THE SEA: an.Account 


of the General Results of the Dredging Cruises of H.M.S. Porcupine 
and Lightning during the Summers of 1868, 1869, and 1870, under the 
Scientific Direction of Dr. Carpenter, F.R S.. J. Gwyn Jeffreys, F.R.S , 
and Dr. Wyville Thomson, F.R.S. By Dr. WYVILLE THOMSON, 
F.R.S., Director of the Scientific Staff of the Challenger Hye nor 
In 8vo, cloth, extra gilt, with nearly 100 Illustrations and 8 Coloured 
Maps and Plans, price 315. 6d. 


**Nothing can be more complete than the account of the scientific results 
of these voyages, which are fully illustrated by woodcuts of the strange forms 
of life brought from the dark depths of the ocean, by charts of soundings, 
and elaborate tables of deep-sea temperature "—Dazly News. 


‘* Looking at the engravings, it is not foo much to say that no such illus- 
trations of the peculiarly delicate and complicated forms of lower animial life 
have yet appeared.” — 7imes. 


THE FORCES OF NATURE. A Popular 
Introduction to the Study of Physical Phenomena. By AMEDEE 
GUILLEMIN. _ Translated from the French by Mrs. NorMAN 
Lockyer, and Edifed, with Additions and Notes, by J. NormMAN 
Lockyer, F.R.S. Blustrated by 1x Coloured Plates and 455 Woodcuts. 
Second Edition. Royal 8vo, cloth extra, 31s 6d. 


‘« Translator and Editor have done justice to,their trust. The text has 
all the force and flow of original writing, combining faithfulness to the author's 
meaning with purity and independence in regard fo idiom ; while the techni- 
cal precision and accuracy pervading the work throughout, speak of the 
watchful editorial supervision which has been given to every scientific 
detail. Altogether, the work may be said to have no parallel, either in point 
of fulness or attraction, as a popular manual of physical science.” —Saturday 
Review. 


THIRD EDITION OF PROF. ROSCOE’S 
LECTURES ON THE SPECTRUM ANALYSIS. Revised 
throughout, with Appendices, Engravings, Maps, and Chromo Litho- 
graphs of the Spectra of the Chemical Elements and Heavenly Bodies. 
Medium 8vo, cloth extra, 215. , 


The LIFE and LETTERS of JAMES 
DAVID FORBES, F.R.S., late Principal of the United College in the 
University of St. Andrew’s. By J. CAMPBELL SHAIRP, LL.D., 
Principal of the United College in the University of St. Andrews, Pro- 
fessor TAIT, University of Edinburgh, and A. ADAMS-REILLY, 
F.R.G.S. With Portraits, Map, and Illustrations. 8vo, 16s. 


“Not only a biography which all should read, but a scientific treatise 
without which the shelves of no physicist’s library can be deemed complete.” 
— Standard. 


PROFESSOR HUXLEY’S CRITIQUES 
and ADDRESSES. 8vo, 6d. 

Contents —Administrative Nihilism The School Boards, what They 
Can Do and What They May Do. On Medical Education. Yeast. Onthe 
Formation of Coal. On Coral and Coral Reefs. On the Methods and 
Results of Ethnology. On some Fixed Points in British Ethnology. 
Palzontology and the Doctrine of Evolution. Biog is and Abiog i 
Mr. Darwin’s Critics. The Genealogy of Animals. Bishop Berkeley and 


the Metaphysics of Sensation. 


By the same Author, 


LAY SERMONS, ADDRESSES, and 


REVIEWS. New and Cheaper Edition, Crown 8vo, 7s, 6. 


The CONFLICT of STUDIES; and other 
Essays on Subjects conneted with EDUCATION. By ISAAC TOD- 
HUNTER, M.A. F.R.S., late {Fellow and Principal Mathemacical 
Lecturer of St. John’s College, Cambridge. 8vo, 10s. 6d. 

ConTEeNTS.—The Conflict of Studies. —Competitive Examinations. Pri- 
vate Study of Mathematics. Academical Reform. Elementary Geometry. 

The Mathematical Tripos. 


The BEGINNINGS of LIFE: Being some 
Account of the Nature, Modes of Origin and Transformations of Lower 
Organisms. By H. CHARLTON BASTIAN, M.D. F.R.S. With up- 
wards of soo Illustrations. 2 vols. crown 8vo, 28s. 


MACMILLAN & CO., LONDON, 
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E. DENT & CO., 61, Strand, & 34, Royal Exchange. 


(FACTORY, SAVOY ST.), LONDON. 


MANUFACTURERS OF CHRONOMETERS, WATCHES, ASTRONOMICAL AND 
‘ TURRET CLOCKS (with or without Galvanic Contact Apparatus), COMPASSES, &c., 
; TO HER MAJESTY AND H.R.H. THE PRINCE OF WALES, AND H.I.M. THE EMPEROR OF RUSSIA, 
MAKERS of the GREAT CLOCK of the HOUSES of PARLIAMENT. 


MAKERS of the NEW STANDARD CLOCK of the ROYAL OBSERVATORY, Greenwich. 
Catalogues or Estimates on Application. 


VICHY WATERS COMPANY, | 
97, MARGARET STREET, REGENT STREET, LONDON, W. 


DEPOT. FOR ALL FOREIGN MINERAL WATERS, VICHY. 


The use of the Natural Waters of Vichy is extending vastly. They are most efficacious in all complaints arising from acidity, 
They make the blood more alkaline and less coagulable, and promote its circulation. In the derangement of the digestive 
functions, and in all the chronical disorders of the abdominal organs, their good effects are shown. The Waters of Vichy are 


alkaline and gaseous, and although medicinal they are agreeable to the palate, from their slightly acid taste. Of all mineral waters 
they are the most exported. 


CHEMICALS & APPARATUS 


EVERY REQUIREMENT FOR SCHOOL OR PRIVATE LABORATORIES. 
Orders exceeding 4os., carriage paid to any railway station in England. Price Lists on Application. 


MOTTERSHEAD AND 


LABORATORY FURNISHERS, 
MARKET PLACE AND ST. MARY’S GATE, MANCHESTER. 


W. LADD & CQ, 


MANUFACTURERS OF SCIENTIFIC AND EXPERIMENTAL APPARATUS BY APPOINTMENT TO THE 
ROYAL INSTITUTION OF GREAT BRITAIN. 


11 & 12, BEAK STREET, REGENT STREET. W. 


AND 


199, BROMPTON ROAD, S.W. 


ESTABLISHED 1843. 


NEARLY READY, SUPER ROYAL QUARTO. 
THE L AND HABITS OF 


WILD ANIMALS. 


ILLUSTRATED BY DESIGNS BY 
JOSEPH WOLF. 
ENGRAVED BY J. W. AND EDWARD WHYMPER. 
With Desciiptive Letterpress by DANIEL GIRAUD ELLIOT, F.L.S., F.Z.S. 
This is the last Series of Drawings which will be made by Mr. Wolf upon wood or upon stone, and it unquestionably contains the 


most beautiful and original designs that have ever proceeded from his pencil. ‘The size of the Engravings is 8 x 6 inches, and they 
are printed on the finest toned paper. 


MACMILLAN & CO., LONDON. 


4 Printed by R. Cray, Sons, & Tayior, at 7 and 8, Bread Street Hill, in the City of London, and published by MAcMILLAN & Co. 
e at the Office, 38, Bleecker Street, New York.—Tuurspay, October 16, 1873. 
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A’WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


** To the solid ground 
Ot Nature trusts the mind which builds tor aye.” —WoRDSWORTH 


No. 208, VOL. 8] 


THURSDAY, OCTOBER 23, 1873 


Registered as a Newspaper at the G 1 Post Office. 


[All Rights are Reserved. 


LADIES’ EDUCATIONAL ASSOCIA- 


TION, in connection with University College, London, 


The Day Classes for Ladies, at University College, will open Monday, 
October 27. 
The subjects for this Session are English Literature, French Literature, 
position, and G Italian and German ages and Literatures, 
Logic, Physiology and Hygiene, French History, English Constitutional 
History, Mathematics (ratio and proportions), Practical Physics and Archi- 
tecture. 


op to be had in the office at the College, or of J. E. Mylne, Esq., 
27, Oxford 


Square, Hyde Park, W. 


WORKING MEN’S COLLEGE. 
GEOLOGY. 
Mr. J. LOGAN LOBLEY, F.G.S., will commence a Course of Twelve 
Lectures on Geology, at the Working Men's : olk ge, 65, Great Ormond 
Street, W.C., on MONDAY, October 27th, at 8 p m. 


Terms on application to Mr. J. Rigby Smith, Secretary of the College. 


SCHOLASTIC or Otherwise.—A Situation 
will be required after Christmas by an Analvtical Chemist, an F.C.S., 
well accustomed to Tuition. At present Assistant Chemical Master ina 
Public School. Highest testimonials, prize medal, &c.—Address— 
A.P.S., Mr. Billington, Rugby. 


MINERALOGY.—Collections of Character- 


ROYAL COUNCIL OF EDUCATION.— 
The Laboratory and Class-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING. The subjects of the above 
Examinations can be studied either Privately or in Fees 
moderate. Analyses and investigations ny to Prof. 
E. V. GARDNER, F.E.S., F.S.A., 44, Berners Street, W. 


ROYAL POLYTECHNIC INSTITUTION, 
309, REGENT STREET, W. 


LABORATORY and CLASS ROOMS are now open or ANALYSES. 
Pupils and Class and Private Studies. Investigations connected with 
Patents Conducted. Classes are now forming in Chemistry, Physics, 
and Steam.—For Fees and Syllabus apply to the Professor of Chemis- 
try, Scientific Department, Royal Polytechnic Institution. 


SCHOOL OF CHEMISTRY, 
20, GREAT MARLBOROUGH STREET, 
LONDON, W. 
Dirgectrp sy ARTHUR VACHER, F.C.S. 


The Instruction is essentially practical; there are no Lectures, Each 
Student works independently. 

The Course of Study is arranged to qualify the Student as an Analyst 
and to enable him generally to apply the science to any branch of industry. 
But the Students are free to pursue their own particular object. 

The hours are from Ten to Four. On Saturdays the Laboutery is re- 
served for Ladies. 

The Charge is Five Pounds per Month. This includes Instruction, 
Chemicals, Apparatus, &c. Occasional Students are received at the same 
rate, namely, Ten Shillings per Month for each Half-day in the Week. 
Schoolmasters requiring personal instruction pay Half-fees. 


istic Mineral Specimens for Students preparing for the Examinations, 
at moderate prices; also Single Specimens, Minerals for Analysis 
and Chemical Research, Hammers, Models of Crystals, &c., of JAMES 
= eo Mineralogist, 15, Russell Street, Covent Garden, 


WOLLASTON’S REFLECTING GONIO- 
METER Wanted, Second-hand. State maker, where bought, price, 
&c., to “* Delta,” care of Frederick May, and Son, Advertising Agents, 
1 iccadilly, W. 


NATURE.—Wanted clean Copies of Nos. 


KING’S COLLEGE. 
EVENING LECTURES, 
Curmistry—Mr. W. N. HARTLEY. 
Mondays and Thursdays at 7 o’clock. Fee for the Course, £1 12s. 62 
Cuemicat Anatysis—Mr. W. N. HARTLEY. 
Tuesdays, from 7 till g o'clock, Fee, £a 2s. 


SCIENCE TUITION BY CORRESPON- 


zoand 13. Nature Office, 29, Bedford Spreet, Strand, W.C. 


DENCE.—Mr. ROUTLEDGE, B.Sc. F.C.S., Bowdon, Cheshire. 
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MR. MURRAY'S 
LIST OF FORTHCOMING WORKS. 


The NATIONAL MEMORIAL to the 
PRINCE CONSORT AT KENSINGTON Illustrated by 24 first- 
class Engravings in line, mezzotint, colours, and wood, «f the Monu- 
nument, its Architecture, Statues, Mosaics, &c. With descriptive 
Text. Folio. Price 12 Guineas. 


The EARLY HISTORY of INSTITU- 
TIONS, more particularly as illustrated by the Irish Brehon Law. By 
Sir H. SUMMER MAINE, KCS.1. D.C.L. 


A BRIEF MEMOIR of the PRINCESS 
CHARLOTTE OF WALES. With Selections from her Correspon- 
— By Lady ROSE WEIGALL. With an Original Portrait. 

‘ost 8vo. 


LIFE and DEATH of BARNEVELD. In- 
cluding the History | of = Primary Causes and Movements of “The 
y Years’ War.” By J. LOTHROP “MOTLEY, v.C.L., Author 
3 the’ ** Rise of the Dutch Republic,” &c. With | llustrations. 2 vols. 
vO. 


The FOURTH VOLUME OF THE 
SPEAKER’S COMMENTARY ON THE BIBLE. By Bishops 
and Clergy of the Anglican Church. Edited by Canon F.C. Cook, 
M.A. Medium 8vo. 


Contents: The Poetical Books. 


Proverss—Rev. E H. Plumptre. 
tms—Dean of Wells ; Editor ; | Ecctesiates—Rev. W. T. Bullock. 
and Rev. C. I. Elliott. Sonc or SoLomon—Rev.T. Kingsbury. 


THE MOON. Considered as a Planet, 
a World, and a Satellite. By JAMES NASMYTH. CE., and 
JAMES "CARPENTER, F.R.A§S. With numerous Illustrations. 4to. 


PERSONAL RECOLLECTIONS, FROM 
EARLY LIFE TO OLDAGE. By MARY SOMERVILLE. With 
Selections from her Correspondence. Edited by her Daughter, 
Martua Somervitts. With Portrait. Crown 8vo. 


The MAINTENANCE of the CaURCH 
OF ENGLAND AS AN 2 one. By R 
C. HOLE, Rev. R. W. DIXON, and R SP & LOYD. Three 
Essavs to which the Prizes offered by H. - Peek. M.P., were 
awarded. 8vo. 


The ORIGIN AND HISTORY of the 


ag > age GUARDS, from Documents in the State Paper Office, 
Horse Guards, &c. By Lieut.-Gen. Sir F. W. HAMIL- 
TON, ‘CB. With Illustrations. 3 vols. 8vo. 


ENGLAND and RUSSIA in the EAST. 
Essays on the Political and Geographical Condition of Central Asia. 
By Major-Gen. Sir HENRY RAWLINSUN, K C.B. 8vo. 


The NATURALIST in NICARAGUA. 
By THOMAS BELT, F.G.S, With Illustrations. Post 8vo. 


MEMOIR of WILLIAM ELLIS, MIS- 
SIONARY in aoe Scuth Seas and Madagascar. By his SON. With 
an a Character, by HENRY ALLON, D.D. With 


SHADOWS of a SICK-ROOM. 16mo. 
(Ready. 


ETCHINGS on the MOSEL, with short 
Descriptive Letterpress. By ERNEST GEORGE, Architect. 20 
Plates Small folio. 


WORDS of HUMAN WISDOM. Col- 
lected and arranged by K.S. With a Preface by Rev. H. P. Lippon, 
D.D., Canon of 5t. Paul’s. Feap. 8vo. 


JCHN MURRAY, 


LECTURES on the GEOGRAPHY of 
GREECE. By H. F. TOZER, M.A., Tutor of Exetor Coll., Oxford, 


The MINOR WORKS OF GEORGE 
GROYTE. With Critical Remarks on his Intellectual Character, Writ- 
ings, and Specches. By ALEXANDER BAIN, LL D. With Por 
trait. 8vo. 


SCHOOL-HOUSES for the PEOPLE. 
Directions for the Planning, Arranging, and Building of Schoolrooms, 
&c. By E. R. ROBSON, Architect 10 the London School Board. With 
Plans; &c. Post 8vo. 


NEW JAPAN; the LAND of the RISING 
SUN ; its Annals ouieg the past Twenty Years. By SAMUEL. 
MOSSMAN. With Map vo. 


BRICK and MARBLE ARCHITECTURE 
OF THE MIDDLE AGES. _ By G. E. STREET, R.A. Second 
Edition. With Notes of Tours north of the Apennines, including 
Aquilei, Udine, Vicenza, Ferrara, Bologaa, Piacenza, Modena, and 
Vercelli. With illustrations. Royal 8vo. 


UNIVERSITY SERMONS. Preached at 
Cambridge, 1845-51. A the late J. J. BLUNT, B.D., Margaret Pro- 
fessor of Divinity. Post 8vo. 


A POPULAR and UNIFORM EDITION 
of Canon Robertson’s History of the Christian Church, from the few 
tolic ~_ , the ee 1517. 8 vols. post 8vo. (To be publi 
quarterly. 


The MODERN STYLES of ARCHITEC- 
TURE. By JAMES FERGUSSON, F.RS. A new and revised 
Edition.) With 300 Illustrations. Medium 8vo. 


HORSE-SHOEING; AS IT IS, AND AS 


IT SHOULD BE. By WILLIAM DOUGLAS, of 
With Illustrations. Post 8vo. 


A HISTORY of the ROYAL ARTILLERY. 
nig from the Original Records. By Capt. DUNCAN, R.A. 
1. Ii. Wath Frontispiece and .ndex. Completing the Work. 8vo. 


PERILS in the POLAR SEAS; Stories of 
by a Mother to her Children. With Iilus- 


AN HISTORICAL ATLAS of ANCIENT 
GEOGRAPHY, Biblical and aoe Compiled under the Superin- 
of Dr. Wm. Smi:h and ove. Part III. Folio, 


SIGNS and WONDERS in the LAND of 
HAM. A Description < the Ten Plagues of E; , with Ancient and 
Modern Parallels and Illustrations. By Rev. T. S. MILLINGTON. 
Wuk Woodouts. Post 8vo. 


THE FRENCH PRINCIPIA. A First 
French Course, containing Grammar, Delectus, Exercises, and Vocabu- 
laries. 12mo. On the plan of Dr. William Smith’s “‘ Principia Latina.” 


The HARVEST of the SEA. A Contribu- 
tion tothe Natuzal and Economic History of British Food Fishes. By 
JAMES G. BERTRAM. New and revised Edition. With Llustra- 
tions. Post 8vo. 


ADVENTURES on the RIVER AMA- 
ZONS. With Notices of Brive end_Indian Life during Eleven 
Years of Travel. By H. BATES, F.R.G.S. New aud revised 
Edition. With “Post 8vo. 


Albemarie Stzrcet. 
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DR. HAUGHTON’S WORK ON ANIMAL MECHANICS. 
Second Edition, with rrr Woodcuis, 8vo, cloth, price 21s. 
PRINCIPLES of ANIMAL MECHANICS. 


By the Rev. SAMUEL HAUGHTON, F.RS., Fellow of Trinity 
College, Dublin ; M.D. Dublia and D.C. L. Oxford. 


London : LONGMANS, GREEN, & CO., Paternoster Row. 


MESSRS. TRUBNER & CO.S 
NEW WORKS. 


A PRACTICAL TREATISE on MILK 
ANALYSIS (including the Andlysis of Cream, Butter, and Cheese). 
By J, A. WANKLYN, M.R.C.S. Crown 8vo. [{Shortly. 


In One Volume, 8vo, cloth, with 26 Permanent Illustrations by the 


Autotype Process, price 21s. | 


A PHRENOLOGIST amongst the TODAS; 
or, the Study of a Primitive Tribe in South India; History, Character, 
Customs, Religion, Infanticide, Polyandry, Language. By WILLIAM 
z MARSHALL, Lieutenant-Colonel of Her Majesty’s Bengal Staff 

‘orps. 


London : LONGMANS, GREEN, & CO., Paternoster Row. 


THE EDINBURGH REVIEW, 
No. 282, OCTOBER, 
Was published on SaTuRDAY Last, the 18th instant. 


ConTENTS :— 


I.—‘* The Man in the Iron Mask.” 
I1.—** Work and Wages.” 
III. Lives and Letters of Beethoven.” 
IV.—“ The Cuban Insurrection” 
V The Breeding of Horses.” 
VI.—‘‘ Old and New St Paul's.” 
VII.—‘‘ Handbooks and Travellers.” 
VIIL.—“ Kew Gardens.” 
Dr. Strauss’s Confession.” 
X.—‘‘ Affairs on the Gold Coast.” 


London: LONGMANS, GREEN, & CO., Paternoster Row 


Just published, free by post for One Stamp. 


THE NATURAL HISTORY & SCIEN-. 


TIFIC BOOK CIRCULAR 
No. 7 (OCTOBER), 
Comprising Valuable Works on Agriculture and Horticulture, Astronomy, 
Botany, Conchology, General — History, Oruithology, and General 
cience. 


W. WESLEY, 28, Essex Street, Strand, London. 


In 8vo, cloth, plates, 9s. 


REPORTS OF THE COMMITTEE ON 
ELECTRICAL STANDARDS, 
Appointed by the British Association for the Ad 
REPRINTED BY PERMISSION OF THE COUNCIL, 
Revised by 


Sir W. Tuomson, LL.D. F.R.S., Dr. J. P. Jourz, LL.D. F.R.S., 
Profs. J. Cugr< M.A. F.R.S,and F. Jenxin, F.R.S. 


t of Science, 


WITH A REPORT TO THE ROYAL SOCIETY ON 
UNITS of ELECTRICAL RESISTANCE, 


By Prof. F. JENKIN, F.R.S., 
AND 
THE CANTOR LECTURES, 
DELIVERED BY PROF. JENKIN BEFORE THE ROYAL 
SOCIETY OF ARTS. 


Edited by 
Prof. FLEEMING JENKIN, F.R.S. 


London: E. & F. N. SPON, 48, Charing Cross. 
New York: 446, Broome Street. 


WATER ANALYSIS. A Practical Trea- 
tise on the Examination of Potable Water. By J. ALFRED WANK- 
LYN, M.R.CS., and E. T. CHAPMAN, M.C.C.S. Second Edition. 
Crown 8vo, pp. x. and 104, cl. 5s. 


A PRACTICAL TREATISE on PURE 
FERTILISERS and the Chemical Conversion of Rock Guanos, Marl- 
stones, Coprolites, and the Crude Phosphates of Lime and Alumina 

enerally, into various valuable Products. By CAMPBELL MOR- 
ai Ct, MD. F.C.S, Demy 8vo, cloth, with 28 Illustrative Plates or 
Construction Plans, drawn to Scale Measurements, £4 45. 


| 

A PRACTICAL TREATISE ON THE 
| Manufacture of Soaps. By the same Author. Demy 8vo, with nume- 
| and elaborate Working Drawings, pp. xii.-270, 
| 2 125. 6a. 


CENTRIFUGAL FORCE and GRAVITA- 
TION. A Lecture. By JOHN HARRIS, of Montreal, Canada. 
Royal 8vo, pp. 94, with Illustrations. Cloth, 7s.6¢@. Or with Supple- 
ment (A), pp. 24, 12s. 6d. 


A CATALOGUE of WORKS (principally 


American), in all departments of Natural History, for Sale, by Trus- 
NER & Co. Post free 2d. 


London: TRUBNER & CO., 57 and 59, Ludgate Hill. 


"SCIENTIFIC AND LITERARY SOCIETIES’ 
| LECTURBS, MEETINGS, &c. 


| THE LEEDS 


| NATURALISTS’ FIELD CLUB AND SCIENTIFIC 
ASSOCIATION. 


| President—TuHomas Hick, B.A. B.Sc. 


Founded March 1870; reorganised on a broader basis 
March 1872. 


| 

| Opyects :—1. The thorough investigation of the Natural His- 
| tory of the West Riding of Yorkshire, more especially of the 
| immediate neighbourhood of Leeds. 

2. The cultivation of a taste for Scientific Knowledge (in the 
widest sense of the term) among the inhabitants of Leeds, the 
combination and strengthening of individual effort, and the 
affording facilities for the discussion of papers on scientific 
subjects. 

MEETINGS every Tuesday evening at 8 P.M., at the Mecha- 
nics’ Institute ; free to the public. 

FIELD EXCURSIONS during the Summer, 

Subscrip*ion—4s. a year. 

During the present quarter the following papers will be read :-— 
Nov. 11.—‘‘ Snakes,” by Mr. F. GREENWOOD, M.R.C.S.E. 

4» 25.—‘*The Carboniferous Fauna,” by Mr. J, W. Davis. 
Dec. 9.—‘* The Study of Microscopical Science,” by Mr. F. 

HAIGH. 

The Meetings on Oct. 7, 21, and 28, Nov. 4 and 18, and Dec. 
2, will be devoted to ‘‘ Exhibitions of Specimens, and Conver- 
sation ;” and the quarter will be closed by a Microscopical 
Soirée. 

The Fauna and Flora of the country within 10 miles of the 
Town Hall is now in active preparation, and the Council trust 
that all Naturalists who are able to assist will at on.e communie 


cate with the Secretaries. ‘ 
JAMES BRODIE, 
W. D. ROEBUCK, 


Oct. 1873 9, Sunny Bank Terrace, | eels. 
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SCIENTIFIC AND LITERARV SOCIETIES 


(Continued ). 


ROYAL GEOGRAPHICAL SOCIETY. 


Fellows are informed that the FIRST MEETING of the 
ensuing Session will be held (by permission of the Chancellor 
and Senate) in the hall of the University of London, on 
MONDAY, the 3rd, instead of Monday, the roth of November, 
as announced in the Cards of the Sessional Meetings. 

The President, Sir H. BARTLE FRERE, K.C.B., in the chair. 

The subject of the evening, after the President’s Opening 
Address, will be Remarks on the Countries recently visited in 
the region of the Upper Nile, by Sir Samuel W. Baker. 

The chair will be taken at half-past 8. 


LEICESTER 
LITERARY AND PHILOSOPHICAL SOCIETY. 
Session, 1873-4. 
President—Rev. JoHN F. HAtForp, M.A. 
First List of Papers. 
Nov. 3.—‘* American Poetry,”* by JoHN NICHOL, Esq., LL.D. 
Professor of English Literature, Glasgow University. 
17.—"*Some Observations on Architecture, Public and 
Private,” by JAMES THoMPsoN, Esq. 
Dec. 1.—** The Sun,”* by J. M. Witson, Esq., F.R.A.S., 
assisted by G. M. SEABROKE, Esq., F.R.A.S. 
yy 15.—-‘* The Vienna Exhibition,” by C. G. MEREWETHER, 
Esq. 


* At the Temperance-hall at half-past 7. The remainder at 
the Museum at 7 o’clock, 
GEORGE HULL, 


F. J. F. KIRBY, Hon. Secs. 


NEWCASTLE-ON-TYNE 


LITERARY AND PHILOSOPHICAL SOCIETY. 
Lectures—Session, 1873-74. 


Nov. 3 & 5.—‘‘ The Roman Wall, Recent Investigations,” by 
Rev. J. C. Bruce, LL. Dt 
», 10 & 12,—** Recent Explorations in Moab, Physical and 
taal by Rev. Canon TrisTRAM, LL.D. 
F.R.S. 
» 21.—* Robespierre.” Nov. 24.—‘‘ Danton,” by JOHN 
Mor LEY, Esq., of London. 
Dec. 1 & 3.—** The Piano: its History, Mission, Influence,” 
by Esq., R.A. 
yy 8.—** Assyrian Legends.” Dec. 10.—*‘ Points of Contact 
between the Bible and Assyrian Inscriptions,” by 
G. Sm1TH, Esq., of the British Museum. 
»» 15.—‘* The Historic Caves, and their place in British His- 
tory.” Dec. 17.—** The Neolithic Caves, and their 
Evidence as to the Ancient Ethnology of Europe,” 
by W. Boyp-DawkINs, Esq., of Manchester. 


1874. 
Jan. 3 & 10.—“‘ Stein, the Reformer of Prussia,” by Prof. J. R. 
SEELEY, of Cambridge. 
», 18.—** Society in the North of England in the last Cen- 
tury,” by EpwarD CHARLTON, Esq., M.D. D.C.L. 
Feb. 9.—‘‘On the Physical Geography of Inland Seas.” Feb. 
11.—*‘ Foraminiferal Life, past and present,” by W. 
B. CARPENTER, M.D. LL.D. F.R.S. of London. 
March 2 & 4.—‘*‘ Travels in the Disguise of a Dervish through 
various Countries in Central Asia,” by Prof. 
VAMBERY. of Pesth, Hungary. 
Each Lecture will commence at half-past 7 P.M. 
Admission—Free to Members. To others, One Shilling each 
Lecture. Members may purchase Lecture Tickets for 10s. 6d. 
each, which are transferable to the members of their families 
ferable among their pupi Yon-mem| may purchase Lec- 
APHA 
R. S. WATSON, { Hon. Secs, 
Westgate Street, October 1873. 


THE METEOROLOGICAL SOCIETY. 
1873 AND 1874. 


MEETINGS to be held at 25, Great George Street, West- 
minster :— 

1873.—Wednesday, Nov. 19; Dec. 17. 

1874.—Wednesday, Jan. 21* ; Feb. 18, March 18, April 15, 
May 20, June 17. 


Business will commence at 7 P.M. * Annual General Meeting. 


MAIDSTONE AND MID-KENT 
NATURAL HISTORY & PHILOSOPHICAL SOCIETY. 
 President—Rev. J. G. Woop, M.A. F.L.S. 
Lectures, &c., for the Season 1873-1874. 


Nov. 14.—‘“‘ Spectrum Analysis,” 
Dec. 16,—‘“‘ Analysis of ‘The Bible and the Doctrine of Evo- 
, lution’” (W. W. Smyth), by Dr. MoncKTON. 
1374. 


Jan. 30.--Annual Meeting—Address by President. 

Feb. 27.—‘‘ The Brenchley Motto, ‘ Vagor, miror et adors,’” 
by Rev. D. D. STEWART. 

March 24.—The Present State of our Knowledge concerni 
Bacteria,” by E. B, BAXTER, M.D. 


Lectures have also been promised in the Summer by J. H. 
Martin, ‘‘ On the Edible and Poisonous Fungi of the District ;” 
by Dr. Lionel S. Beale, F.R.S., by Mr. Hinton, Rev. H. H. 
Dobney, and others, 


ROYAL CORNWALL 
POLYTECHNIC SOCIETY. 


In connection with this Society, classes will be carried on 
during the winter for instruction in the various branches of 
Drawing ; and Courses of Lectures will be delivered upon 
Chemistry, Physical Geography, as well as occasional Lectures 
upon other scientific topics. 


TO SECRETARIES OF SCIENTIFIC 
AND LITERARY SOCIETIES. 


It having been suggested that the publication of a weekly Diary 
in NaTuRE of the Meetings, &c. of the various provincial Scien- 
tific and Literary Societies would be found very useful, not only 
to the members of such Societies, but to all who are'interested in 
scientific and literary subjects, the Publishers have determined to 
devote a portion of their advertisement columns to this purpose, and 
to insert NOTICES OF MEETINGS, SUBJECTS OF LEC- 
TURES, &c., at the nominal charge of One Shilling for each 

The Publishers of NATURE will be glad if the Secretaries of 
Societies will aid them in their endeavours to make this weekly 
Diary as complete and useful as possible, Notices intended for 
insertion therein must be sent, addressed to the Publishers, dy 
Wednesday Mornings. 


OFFICE—29, BEDFORD STREET, STRAND. 
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BROWNING’S 
NEW ROTATING BODY MICROSCOPE. 


COMBINING THE ADVANTAGES OF THE ENGLISH AND CONTINENTAL MODES. 

The Model Microscope, with highly finished Brass Band, £ s. a. 
Rack and fine Adjustments to body, with Axis for inclina- 
tion, one Eye-piece, Concave Mirror, and 1-inch Objective, 
and }-inch object glasses... she 


The “Complete” Microscope. This Instrument has a highly 
finished brass Stand, Rack, and fine adjustment to body, 
and Mechanical motions to stage, and is supplied with an 
Eye-piece, and two high-class Objectives, 1-inch and j-inch 
of which the performance? will be guaranteed @ 


New Binocular. 


LIST OF MICROSCOPES FREE. 


JOHN BROWNING, 
OPTICAL AND PHYSICAL INSTRUMENT MAKER TO 
THE ROYAL OBSERVATORY, &. 


63, STRAND, W.C. and x11, MINORIES, LONDON, E. 
ESTABLISHED 100 YEARS. 


An Illustrated Descriptive Catalogue of Spectroscopes, 18 Stamps. 


NEARLY READY, PRICE ONE GUINEA. SUPER ROYAL QUARTO. 
THE LIFE AND HABITS OF 


WILD ANIMALS. 


ILLUSTRATED BY DESIGNS BY 
JOSEPH WOLF. 
ENGRAVED BY J. W. AND EDWARD WHYMPER. 
With Descriptive Letterpress by DANIEL GIRAUD ELLIOT, F.L.S., F.Z.S. 


This is the last Series of Drawings which will be made by Mr. Wolf upon wood or upon stone, and it unquestionably contains the 
most beautiful and original designs that have ever proceeded from his pencil. The size of the Engravings is 8 x 6 inches, and they 
are printed on the finest toned paper. 

MACMILLAN & CO., LONDON. 


Published ‘Monthly. Price One Shilling. 


ART 


PICTORIAL AND INDUSTRIAL: A REVIEW. 
WITH CHOICE EXAMPLES FROM VARIOUS SOURCES, 
REPRODUCED BY THE HELIOTYPE AND OTHER PERMANENT PROCESSES. 
Edited by JOHN FORBES-ROBERTSON. 

“ARS ARTIS CAUSA, ITAQUE HOMINIS.” 


CONTENTS FOR OCTOBER — Our IIlustrations:—1. Infantile Amusements; 2. “Consolation,” by Henri 
Bource ; 3. “Art and Love,” by J. Berlin. A Chapter in the History of recent English Art-Pottery. Exhibition of 
the Art-Union Prizes. Art Notes and Gossip. Reviews. 

London : SAMPSON LOW, MARSTON, LOW, & SEARLE, 188, Fleet Street, E.C. 


Edinburgh: MENZIES & CO. Dublin: MCGLASHAN & CO. 
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POPULAR TEXT-BOOKS, 


NATURAL HISTORY. 


A MANUAL OF ZOOLOGY, for the Use of Students. With a General Introduction 
- = Principles of Zoology. By HENRY ALLEYNE N ICHOLSON, M.D., F.R.S.E., F.G.S., &c., Professor of Natu- 
_ Weed tas 62 University of Toronto. Third Edition, revised and enlarged. Crown 8vo, pp. 706, with 280 Engravings 


TEXT-BOOK OF ZOOLOGY, for the Use of Schools. By the Same. Second Edition 
crown 8vo, with 188 Engravings on Wood, 6s, ~ : 


INTRODUCTORY TEXT-BOOK of ZOOLOGY, for the Use of Junior Classes. By the 
Same. With 127 Engravings. A new Edition, 2s. 6d. 


This day is published, 
OUTLINES OF NATURAL HISTORY, for Beginners; being Descriptions of a Pro- 
gressive Series of Zoological Types. By the Same. Fcap. 8vo, with Engravings, 15. 6d. 


A MANUAL of PALAZZONTOLOGY, forthe Use of Students. With a General Intro. 
duction on the Principles of Palzontology. By the Same. Crown 8vo, with upwards of 400 Engravings, 155. 
GEOLOGY. 


INTRODUCTORY TEXT-BOOK OF GEOLOGY. By David Page, LL.D., F.R.G.S., 
&c., Professor of Geology in the Durham University of Physical Science, Newcastle. Tenth and enlarged Edition. 25, 6d. 


ee aesD TEXT-BOOK of GEOLOGY. Bythe Same. Fifth Edition, revised and 
enlarged, 7s. 6d. 


saat for GENERAL READERS. By the Same. Third and enlarged Edition. 


HANDBOOK of GEOLOGICAL TERMS, GEOLOGY, and PHYSICAL GEOGRAPHY. 
By the Same. Second Edition, enlarged, 7s. 6d. 


bag CRUST of the EARTH: A Handy Qutline of Geology. By the Same. Sixth 
ition, Is. 
PHYSICAL GEOGRAPHY. 


INTRODUCTORY TEXT-BOOK of PHYSICAL GEOGRAPHY. By David Page, 
LL.D., F.R.S.E., &c., Professor of Geology in the Durham University of Physical Science, Newcastle, Fifth Edition, 
revised and extended, 2s. 6d. 


ADVANCED TEXT-BOOK OF PHYSICAL GEOGRAPHY. By the Same. Second 
Edition, enlarged, 5s. 
ATIVE GEOGRAPHY. By Carl Ritter. Translated by W.L. Gage. Fecap. 
38. 6d. 
SCHOOL ATLAS of PHYSICAL GEOGRAPHY. By A. Keith Johnston, LL.D., 
F.R.G.S., &c. A new and enlarged Edition, with Index. Half-bound, 12s, 6d. 
GEOGRAPHY. 


A MANUAL of MODERN GEOGRAPHY, Mathematical, Physical, and Political. By 
the Rev. ALEXANDER MACKAY, LL.D., F.R.G.S., &c. With a copious Index. A New Edition, showing the result 
of the Census of the British Empire for 1871. 7s. 6d. 


ELEMENTS of MODERN GEOGRAPHY. By the Same. Twelfth Edition, revised 
to the present time. Twenty-fourth Thousand. 3s. 


OUTLINES of MODERN GEOGRAPHY. By the Same. Twelfth Edition, revised 


to the present time. Sixty-second Thousand. 1s. cA 


FIRST STEPS IN GEOGRAPHY. By the Same. Revised to the pres 
Forty-first Thousand. 4d. 


GEOGRAPHY of THE BRITISH EMPIRE, for Young Children. By the Same. 3d. 


SCHOOL ATLAS of GENERAL AND DESCRIPTIVE GEOGRAPHY. By A. Keith 
JOHNSTON, LL.D., F.R.G.S., &c. 26 Maps, with Index. A new and enlarged Edition. Half-bound, 12s. 6d. 


SCHOOL ATLAS of CLASSICAL GEOGRAPHY. Bythe Same. An Enlarged Edi- 
tion, with Index. Half-bound, 12s, 6d. 


WILLIAM BLACKWOOD & SONS, Edinburgh and London. 
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MACMILLAN AND 
ANNOUNCEMENTS. 


MILTON’S POETICAL WORKS. Edited with Text collected from the best Authori- 
ties, with Introduction and Notes by Davip MAsson. 3 vols. 8vo. With Two Portraits engraved by C. H. Jeens, (Uni- 
form with the Cambridge Shakespeare.) 


MILTON’S POETICAL WORKS. Golden Treasury Edition. Edited, with Notes, 
&c., by Professor MASSON. Two Volumes 18mo. 45. 6d. each volume. 


LEONARDO DA VINCI AND HIS WORKS. Consisting of a Life of Leonardo Da 
Vinci, by Mrs. CHARLES W. HEATON, Author of “ Albrecht Diirer of Niirnberg,” &c. An Essay on his Scientific and 
Literary Works, and an account of his more important Paintings and Drawings. Illustrated with Permanent Photographs 
and Wood Engravings. Royal 8vo, 31s. 6d. 


AN ARTj{TOUR in the NORTHERN CAPITALS of EUROPE. By J. Beavington Atkin- 


son. 8vo, 


THOUGHTS ABOUT ART. By P.G. Hamerton. New Edition, revised, with an In- 
troduction. Crown 8vo, 8s. 6d. 


SIR JOSHUA REYNOLDS AND HIS WORKS. By J. C. Collins, M.A., Fellow of 
Balliol College, Oxford. Illustrated by a Series: of Portraits of Distinguished Beauties of the Court of George III., repro- 
duced in Autotype from Proof Impressions of the celebrated engravings by Valentin Green, Thomas Watson, J. R. Smith, E. 
Fisher, and others. Folio, 5/. 55. 


ESSAYS PHILOLOGICAL and CRITICAL. Selected from the Papers of James Hadley, 
LL.D., Professor of Greek in Yale College, &c. 8vo, 16s. 


THE SOURCES of STANDARD ENGLISH. By T. L. Kington-Oliphant. Globe 8vo. 


A FRENCH-ENGLISH and ENGLISH-FRENCH DICTIONARY. By Gustave Mas- 
son, B,A., Assistant-Master in Harrow School. Small 4to. 


ON SOME INFLUENCES OF CHRISTIANITY upon NATIONAL CHARACTER. 
aon cmgerg | ree in St. Paul’s Cathedral, February 1873. By the Very Rev. R. W. CHURCH, Dean of St. Paul’s. 
rown 8vo, 45. 6d. 


THE SILENCE and VOICE of GOD. University and other Sermons. By the Rev. F. 
W. FARRAR, B.D., F.R.S., Master of Marlborough College, and Chaplain in Ordinary to the Queen. Crown 8vo. 


QUEER FOLK. Fairy Stories. By E. H. Knatchbull-Hugessen, M.P., Author of 
**Tales at Tea-Time,” &c. With Illustrations by S. E. Waller. Crown 8vo, 5s. 


SYBIL’S BOOK. By Lady Barker. Illustrated. Globe 8vo, 4s. 6d. 


YOUNG PRINCE MARIGOLD; and other Fairy Stories. By the late John Francis 
MAGUIRE, M.P. With Illustrations by S. E. Waller. Globe 8vo, 4s. 6d. 


The STRANGE ADVENTURES of a PHAETON. By W. Black, Author of “A 
Daughter of Heth,” &c. New Edition, with Illustrations by S. E, Waller. 8vo, tos, 6d, 


TRUE TO LIFE. A Simple Story by a Sketcher from Nature. Crown 8vo, Fe 6d. 
t ready, 
The CHILDREN’S GARLAND, FROM THE BEST POETS. Selected and arranged 
by Coventry PATMORE, New Edition, with Illustrations by J. Lawson. Crown 8vo, 6s, 
PRINCESS of SILVERLAND. Illustrated by Sir Noel Paton and S. E. Waller. Globe 
8vo. 


A CHRISTMAS CAROL. Printed in Colours, from Original Designs by Mr. and Mrs. 
TREVOR CRISPIN, with Illuminated Borders, Cheaper Edition. Imperial 4to, 215. 


A SECOND SERIES OF CABINET PICTURES. Reproduced in Colours by R. Clay, 
Sons, and Taylor, after J. W. M. Turner, Percival Skelton, E. M. Wimperis, and T. Uwins, Oblong folio. 42s, 

JOHN GREENLEAF WHITTIER’S POETICAL WORKS. Complete Edition. With 
Portrait engraved by Jeens. 18mo, price 45. 6d. [Just ready. 

PROSE IDYLLS. Old and New. By the Rev. Charles Kingsley, Canon of West- 
minster. Crown 8vo, 55. 


MACMILLAN AND CO., London. 
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TEXT-BOOK BY DR. BEALE, F.RS. 


AN INTRODUCTION TO PHYSIOLOGY 
and MEDICINE: Bioplasm. Pp. 350, with 22 Plates, 6s. 6. 


J. & A, CHURCHILL. 


New Work by DR. LIONEL BEALE, F.R.S. 


DISEASE GERMS: and on the Treatment 
of the Feverish State. 28 Plates, r2s. 6d. 
I. Supposed Nature. II. Real Nature. III. Destruction. 


J. & A. CHURCHILL. 
i 


Eighth Thousand, with 70 Plates, 4 Coloured, cloth, 21s. 
HOW TO WORK WITH THE MICRO- 
SCOPE. By Dr. Lionet Bears, F.R.S. 


A Manual of Microscopical Manipulation. Examining Objects under 
the highest powers, Photographing specimens, &c. 


HARRISON, Pall Mall. 


Just published, with numerous Illustrations, crown 8vo, 3s. 6d. 


AN EASY INTRODUCTION TO CHE- 
MISTRY. For the use of those who wish to an 
knowledge of the subject, and for Families and fSchools. Edna by 
= Rev. ArrHur Ricc, M.A., late Prrincipal of The College, 

ester, 


RIVINGTONS, Waterloo Place, London ; Oxford and Cambridge. 


Now ready, illustrated, feap. 8vo, cloth, 6s. 


OUTLINES of PHYSIOLOGICAL CHE- 
MISTRY, including the Qualitative and ret Analysis of the 
Tissues, Fluids, and Excretory Products. By CHARLES H. RALFE, 
M.A. M.B., Cantab, Physician to the Seamen’s Hospital. 


** This little book will supply a want which is acutely felt by teachers of | . 
practical physiology. It is a short and simple laboratory fuide, containing 
t 


no more than is necessary for the comprehension of the facts, and no 
more facts than are really wanted by students "Lancet, May 3873 


“* No better apitore to es ical 3 pr ical and ical, is 
now available f de 
Gazette, Aug. 2, 


London: H. K. LEWIS, Street. 


Price 4s., illustrated, 
THE PHANTOM BOUQUET.—A Popular 
Treatise of the Art of Skeletonising Leaves ard Seed-vesse! 
By Professor PARRJSH. 
London ; Provost and Co., 36, Henrietta Street, W.C. 


“THE GARDEN,” 
A Weekly Illustrated Journal Devoted Solely to Horticulture in all its 
branches. 


THE GARDEN is conducted by Witt1am Rosinson, F.L.S., Author of 
“ Hardy Flowers,” “ Alpine Flowers for English Gardens,” “The Parks, 

and Gardens of Paris,” &c.: and the best Writers in every de- 
partment of Gardening are contributors to its pages. 


The following are some of the subjects regularly treated of in its pages :— 


The Flower Garden. Hardy Flowers. 
i Town Gardens 

The Frust Garden. Conserva 

Structures. Public Gardens. 
Room and Window Gardens. e jouse and Stove. 
Notes and Questions. The Household. 

arket ing. The Wild Garden. 

Trees and Shrubs. The Kitchen Garden. 


Tis Garpen may be obtained through all Newsagents and atthe Railway 
Bookstalls, at 4@ per copy. It may also be had direct from the Office at 5s. 
Quan, od. ear, and 19s. 6d. for a Year, payable in ad- 
vance, apd in Monthi jpecimen Copies (post-free), 454. 


37, Southampton Street, Covent Garden, W C. 


W. LADD & CO., 


MANUFACTURERS OF SCIENTIFIC & EXPERIMENTAL APPA. 
RATUS BY APPOINTMENT TO THE ROYAL INSTITUTION 
OF GREAT BRITAIN. 


11 & 12, BEAK STREET, REGENT STREET, W,, 


AND 


199, BROMPTON ROAD, S.W. 


ESTABLISHED 1843. 


THE PEN OF THE DAY FOR ORDINARY WRITING. 
VERY STRONG AND DURABLE. 
2s. 6d. per Gross. Sample Box containing 3 Dozen, 1s. 


THE “NEEDLE” PEN. 


TO BE HAD OF THE MANUFACTURERS, 


J. A, KENNETT AND CO,, 
GENERAL STATIONERS, 


23, BERNERS STREET, OXFORD STREET, 
LONDON, W. 


TISLEY’S IMPROVED FORM OF 


OZONE GENERATOR, 


“ Which gives abundanee of Ozone and is not liable to be broken.” — 
Nature, June 12 and 19, 1873. 


AND ALL KINDS OF 


Electrical, Physical, & Chemical Apparatus 
MADE BY 
TISLEY AND SPILLER, 
172, BROMPTON ROAD, S.W., 
(Three minutes’ walk from South Kensington Museum). 


Agents for Microscopes, by Prof. 
utherpord, M.D., F.RS.E. 


RUPTURES.—BY ROYAL LETTERS PATENT. 
WHITE’S MOC-MAIN LEVER TRUSS 


2 by Medical Men to be the most effec- 
of Hernia. The useof 
a na spring, = am hurtful in its effects, is here avoided ; a 
soft on bagel being worn round the body, while the ne 
j wer is supplied by the MOC MAIN and 
J PATEN LEVER, fitting with so much ease and closeness 
that it cannot be detected, and may be worn during sleep. A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the manufacturer, 


JOHN WHITE, 228, Piccadilly. 
Price of a single Truss, 16s., 215., 26s. 6d., and 315. 6d.\ 


Double ,, 6d., 428., and 6d.  _Post-free 


ELASTIC STOCKINGS, KN 


s,&c. are light in texture, 
ostage 


JOHN WHITE, Manutacturer, 228, Piccadilly, London, 
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AGRICULTURAL PUBLICATIONS. 


THE PROPORTIONATE FATTENING 
and Flesh-forming Qualities of nearly all the Feeding Substances in 
general use by Farmers : also the Manurial Value of the Residue from 
each article. 


Opinions of the Press. 


“It is clearly a very useful indicator of the values of the foods or cattle. 
—Athenaum. 

“The chart cannot fail to be very useful to the keepers of horses and 
meat stock, and it will be an ‘eye-opener’ to many who will perceive how it 
is they have been so often disappointed after giving large prices for fancy 
foods."— Sporting Times. 

“ A very useful table. The system is a very capital one, and we recom- 
mend our agricultural friends to invest a shilling, and procure one of the 
by the Agricultural and Horticultural Association.” —Land 

ater. 


Price One Shilling, Post Free. 
THE AGRICULTURAL ECONOMIST. 


A Monthly Journal, containing Reports and Prices Current of the Agri- 
cultural and Horticultural Association, and devoted totheadvocacy and 
encouragement of Co-operation in Agriculture and in general Trading. 


Price 6d. per month, or 5s. per annum, Post Free. 
Vols. I., IL, and IIf. of the “ Agricultural Economist” for 1870, 1871, and 
1872, price 7s. each. 


Prerarinc ror PusiicaTion (Second Edition). 


THE MINERAL CONSTITUENTS RE- 
MOVED FROM AN ACRE OF SOIL by an Average Crop of 
Wheat, Oats, Barley, Turnips, &c. ; also the Proportionate Refertilising 
Effects of Guano, Superphosphates, Potash, Salts, Farmyard Manurs, 
&c. Price One Shilling post free. 


London: 176, FLEET STREET, ‘> and 47, MILLBANK STREET 


THE ONLY CHEAP FARMERS’ NEWSPAPER. 
THE CHAMBER OF 
AGRICULTURE JOURNAL 


AND FARMERS’ CHRONICLE, 
Edited by Joun ALGeRrnon CLarxg, Secretary to the Central Chamber of 
Agriculture, 


Devotes special attention to the discussions and proceedings of the Cham- 
bers of Agriculture of Great Britain (which now number upwards of 
18,000 members), besides giving original papers on practical farming, 
and a mass of intelligence of icular value to the agriculturist. 

The London Corn, Seed, Hop, Cattle, and other Markets of Monday 
are specially reported in this Journal, which is despatched the same 
evening so as to insure delivery to country subscribers by the first post 
on Tuesday morning. Price 3d , or prepaid, 15s. a year post free. 


Published by W. PICKERING, a1, Arundel Street, Strand, W.C. 


THE 
JOURNAL OF APPLIED CHEMISTRY. 
A MONTHLY PUBLICATION OF 16 PAGES QUARTO, 


Devoted to Chemistry as 8 to Arts and Manufactures, Agriculture 
etallurgy, &c. &c. 

At Two Dollars and Puen Cents per annum, er One Dollar and 
Seventy-five Cents paid strictly in advance, including postage to United 
Kingdom. 

Esch number contains Original Articles on General Chemistry applied to 
Arts and Manufactures ; Matter on Particular Fabrications, as Petroleum, 
Soaps, Tanning, Dyeing, and numerous others. 

A suitable space is also devoted to Practical Recipes and g Scien- 
tific Faet: 

Full ren! carefully-prepared Market Reviews and Prices Current of Drugs 
and Chemicals of every description are given in each number for New 
Yerk, Boston, and Philadelphia, with Tables of Imports. 


EIGHTH VOLUME, commeneed with January number. 


DEXTER & CO., PUBLISHERS, 


Spruce Street, New York ; 48, Hanover Street, Boston ; and 149, Sou h 
ath Street, Philadelphia, Pa., U S.A.. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE, 


Price Sixpence. monthly, 24 pages 8vo., with occasional Illustrations. 


Conducted by H. G. Knaccs, M.D. F.L.S, R. McLacutan, F.LS., 
E. C. Rvz, and H. T. Stainton, F.R.S., &c. 


This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, post-free. The volumes com- 
nence with the June number in each year. 

Vols. I. to V. (strongly bound in cloth) may be obtai by p 
the entire set to date, at the increased price of ros, each ; the succeeding 
vols. may be had separately or together at 7s. each, 


London: JOHN VAN VOOMST, 1, Paternoster Row. 


N.B.—Communications, &c., should be sent to the Editors at the above 
address. 


1, 


THE BREWERS’ GUARDIAN: 


A fortnightly paper devoted to the Protection of Brewers’ Interests, Licensing, 
Legal, and Parliamentary matters. 
Revigw or THE MALT Hop Trapgs ; AND WINE AND SPIRIT TRADERS 
Recorp. 
The Official Organ of the Country Brewers’ Society. 
(Founded 1822.) 

“*The Brewers’ Guardian” is published on the Evenings of every alternate 
Tuesday, and is the only journal officially connected with brewing interests 

Subscription, 16s 6d. per annum, post free, dating from any quarter-day. 
Single Copies, 1s. each. Registered for Transmission Abroad. 


Offices—s, Bond Court, Wa)brook, London, E.C. 


Second Edition. 
HOLIDAYS ON HIGH LANDS; or, 


Rambles and Incidents in Search of Alpine Plants. By the Rev. 
HUGH MACMILLAN, LL.D., Author of “ Bible Teachings in Na- 
ture,” &c. Globe 8vo, 6s. 


In this edition the author has completed the journal of his tour in Norway, 
which broke off abruptly and was left unfinished in the last ; alarge amourt 
of additional information regarding the distribution of British and Norwe- 
gian plants, and the geological changes connected with them has also been 
incorporated, and several ne and important facts borrowed from 
classic story. and from the records of zoology and geology, throwing light 
upon these changes have been given. Seventy-four pages of new matter 
have been added, and the whole work has thoroughly revised, and it 
is hoped greatly improved. 


MACMILLAN & CO., Lendon. 


Lately published, in 18mo, cloth, price 6s. 6d. 
With upwards of 400 Illustrations. 


LESSONS IN ELEMENTARY ANA- 
TOMY. By ST. GEORGE MIVART, F.R.S. &c., Lecturer on Com- 
at St. Mary’s Hospital, Author of The Genesis of 

pecies. 


These Lessons are intended for teachers and students of both sexes not 
already acquainted with anatomy. The author has endeavoured, by certain 
additions and by the mode of treatment, also to fit them for students in medi- 
cine, and generally for those acquainted with human anatomy, but desirous 
of learning its more significant relations to the structure of other animals. 

“It may be questioned whether any other work on anatomy contains in 
like compass so proportionately great a mass of information.”—Zancet. 


** The work is excellent, and should be in the hands of every student o 
human anatomy.”—Medtcal Times. 


HOLLOWAY’S PILLS. — Depression of 
Spirits —Some defect in digestion is generally the cause of mental de- 
pression. On rectifying the disordered stomach, the long list of 

loomy thoughts retires, and_is succeeded by more hopeful and more 
i feelings. Holloway’s Pillshave been renowned far and wide for 
effecting this desir ble change, without inconveniencing the morbidly 
sensitive or most delicate organism. They remove all obstructions, re- 
late a.l secretions, and correct depraved humours bv purifying the 
lood and invigorating the stomach. Their medicinal virtues reach, re- 
lieve, and stimulate every organ and gland in the body, whereby the 
entire svstem is renovated. No medicine ever before discovered acts 
so beneficially upon the blood and circulation as Hollaway’s celebrated 
Pills. 


: 
873 
ION 
w, 
ia | 
| 
8 
| 
| 
: 


| 


éxlviii NATURE [Oct. 23, 18-3 


“a “CABINEL OF CURIOSITIES.” 


In Two Volumes, Royal Octavo, Price One Guinea. 


Profusely Illustrated by Curious Wood-Engravings, 


Handsomely bound in cloth. ! 


EDITED BY ROBERT CHAMBERS, LL.D., 


THE BOOK OF DAYS 


A WORK CONSISTING OF 
I. 
MATTERS CONNECTED WITH THE CHURCH KALENDAR. 


Including the Popular Festivals, Saints’ Days, and other Holidays. With Illustrations of Christian Antiquities in general. 


II. 
PHENOMENA CONNECTED WITH THE SEASONAL CHANGES. 


III. 
FOLK-LORE OF THE UNITED KINGDOM. 


Namely, Popular Notions and Observances connected with Times and Seasons. 


IV. 
NOTABLE EVENTS, BIOGRAPHIES, AND ANECDOTES 
Connected with the Days of the Year. 


ARTICLES OF POPULAR ARCHAZOLOGY, 


of an Entertaining Character, tending to Illustrate the Progress of Civilisation, Manners, Literature, and Ideas in these Kingdoms. 


VI. 
CURIOUS FUGITIVE AND INEDITED PIECES. 


VII. 
CURIOSITIES of LITERATURE, and ODDITIES of HUMAN LIFE and 


CHARACTER. 


It has been the desire of the Editor, by this work—while not discowraying the progressive spirit of the age— 
to temper it with affectionate feelings towards what is poetical and elevated, honest idaleae Ee the old 
national life; while in no way discowntenancing great material interests, to evoke an equal activity in those 
feelings beyond self, on which depend remoter but infinitely greater interests; to kindle and sustain a spirit of 
patriotism, tending to unity, peace, and prosperity in our own estate, while not exclusive of feelings of bene- 
volence, as well as justice, towards others. It has been, further, the desire of the Editor that these volumes should 


as well asa means of improving the fireside wisdom of the present 


W. & R. CHAMBERS, LONDON & EDINBURGH. 
AND ALL BOOKSELLERS, 
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A’WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


¢ ‘* To the solid ground 
O7 Nature trusts the mind which builds tor aye.”—WoRDSWORTH 


NO. 2009, VoL. 8] 


THURSDAY, OCTOBER 30, 1873 


1 Post Office. 


Registered as a Newspaper at the G 


(All Rights are Reserved. 


UNIVERSITY OF DURHAM.. 


The Appointment to the PROFESSORSHIP of MATHEMATICS, in 
the University of Durham, which is now vacant, will be made by the Dean. 
of Durham on December 12th. The Salary is £500 per annum. 

Candidates are requested to forward their testimonials before November 
aoth, to A. Beanlands, Esq., Warden’s Secretary, Durham, to. whom any 
inquiries respecting the office must alsa be addressed. 


ROYAL. GEOGRAPHICAL SOCIETY.— 


Fellows are informed that in consequence of the ilness of Sir Samuel 
Baker, his Paper on the Nile Regions, announced for the Meeting of 
the 3rd November, is postponed The Subjects for the Evening will be 

The PRESIDENT’S OPENING ADDRESS; Captain Markham’s 
mR N.) Recent Visit to Baffin’s Bay, and the Distoveries of the Polaris. 


ROYAL COUNCIL OF EDUCATION.— 
The Laboratory Class-rooms of Berners College are open for 
Pupils EVERY. DAY and EVENING. The subjects of the above 
Examinations can be studied either Privately or in Classes. Fees 
moderate. Analyses and investigations condi:cted.—Ap pply to Prof. 

V. GARDNER, F.E.S., F.S.A., 44, Berners Street, 


ROYAL POLYTECHNIC INSTITUTION, 
309, REGENT STREET, W. 


LABORATORY and CLASS ROOMS are now open or rn: - 3 
Pupils and Class and Private Studies. In igations 
Patents Conducted. Classes are now forming in Chemistry, a 
and Steam.—For Fees and Syllabus apply to the Professor of Chemis- 
try, Scientific Department, Royal Polytechnic Institution. 


The Meeting will be held, as previously announced, on the 3rd N 4 


GEOLOGISTS’ ASSOCIATION. 


SCHOOL OF CHEMISTRY, 
20, GREAT MARLBOROUGH STREET, 
LONDON, W. 


President. Henry Woopwarp, Esq. F.R S. 


ning Meeting of the Session 1873-74, Friday November 7, 1873, when 


the sear dhe will deliver the Inaugural Address. 
The Chair will be taken at 8 p.m. 
J. Locan Lostey, Hon. Sec. 


LINNEAN SOCIETY. 
This, day is published, Price 12s, the Fourth Part of Vol. XXVIII of the 


TRANSACTIONS OF THE LINNEAN 
SOCIETY OF LONDON. 


Sold by Longman and Co., Paternoster Row, and by Mr. Kippist, at the 
Apartments of the Society, Burline ton House, Piccadilly ; of whom may be 
had all or any ofthe preceding volumes. 

Fellows of the Society are oe to apply to Mr. Kippist for their. 
copies, between the hours of 12 and 4 0’clock. 


SUNDAY LECTURE SOCIETY.—LEC- 
TURES at ST. GEORGE'S HALL, Langham Place, each SUNDAY 
AFTERNOON at Sunday, November 2:—W. B. 
CarventEr, Esq. F.R.S. on “Recent Investigations 
into the Functions ofa Siferent parts of the Brain.”—Members’ Annual 
Subscription. £r. a at the door—One Penny, Sixpence, and 
(re-erved seats), One Shilliog. 


LITHOLOGY. — Collections of Igneous, 
Volcanic and Metamorphic, and ey Rocks ; also Single Speci- 
mens, of JAM ES R. GREGORY, Geologist, 15, Great Russell Street, 
Covent Garden, W.C. A large series from {ce ‘and, Greenland, India, 


Madeira, Germany, &e., recently. received. 


Directrp By ARTHUR VACHER, F.C.S. 


The Instruction is essentially. practical; there are no Lectures, Each 


Student works independently. 


The Course of Study is arranged to qualify the Student as an Analyst 


| and to enable him generally to apply the science to any branch of industry. 


| But the Students are free to pursue their own particular object. 
' The hours are from Ten to Four. On Saturdays the Laboratory is re- 
served for Ladies. 

The Charge is Five Pounds per Month. This includes Instruction, 
Chemicals, Apparatus, &c. Occasional Students are’ received at the same 
| rate, namely, Ten Shillings per Month for each Half-day in the Week. 
Schoolmasters requiring personal instruction pay Half-fees. 


KING’S COLLEGE. 
EVENING LECTURES. _ 
Curmistry—Mr. W..N. HARTLEY. yer 
Mondays and Thursdays at 7 o'clock. Fee for the Course, £1 rr@. 64 
Cuxmicat AnALysis—Mr. W. N.. HARTLEY. 
Tuesdays, from 7 till 9 o’clock. Fee, £a 2s. 


SCIENCE TUITION BY CORRESPON- 
DENCE.—Mr. ROUTLEDGE, B.Sc. F.C.S., Bowdon, Cheshire. 


MI CROSCOPE. — First-class Stand, with 

plete Mechanical M 4, 3, selected 2 Eye- 

pieces, and large condenser, ; ; in ged case. ered..for Sixteen 
(half ost).—K,, 246, Kennington Road London. 
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RUPTURES.—BY ROYAL LETTERS PATENT. 
WHITE’S MOC-MAIN LEVER TRUSS 


tive 
a steel spring, so often hurtful in its effects, is here avoided ; a 
soft bandage being worn round the body, while the requisite 
resisting power is supplied by the MOC MAIN PAD and 
PATENT LEVER, fitting with so much ease and closeness 
that it cannot be detected, and may be worn during sleep. A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the manufacturer, 
JOHN WHITE, 228, Piccadilly, 


Price of a single Truss, 16s., 2ts., 26s, 6d., and 315. 6d. \ 
» Double ,, 315 428., and sas. 6d. 
»» Umbilical 42s. and 52s. 6d, J 


ELASTIC STOCKINGS, KNE&E-CAPS, 


&c., for Varicose Veins and all cases of Weakness, and Swelling of the legs, 


Post-free 


Sprains, &c. _' "ey are porous, light in texture, and inexpensive, and drawn 
%e over an ordinary ing. Price 4s. 6d., 78. 6d., 108., 168. each. 
Postage free. 


JOHN WHITE, Maautacturer, 298, Piccadilly, Londons 


THE ONLY CHEAP FARMERS’ NEWSPAPER, 
THE CHAMBER OF 
AGRICULTURE JOURNAL 
AND FARMERS’ CHRONICLE, 


Agriculture, 


Devotes special attention to the discussions and p 

bers of Agriculture of Great Britain (which now number upwards of 
18,000 members), besides giving original papers on practical farming, 
and a mass of intelligence ye value to the agriculturist. 

The London Corn, Seed, Hop, Cattle, and other Markets of Monday 
are specialiy reported in this Journal, which is despatched the same 
evening so as to insure delivery to country subscribers by the first post 
on Tuesday morning. Price 3d , or prepaid, 15s. a year post free. 


_ Published by W. PICKERING, 21, Arundel Street, Strand, W.C. 


“THE GARDEN,” 
A Weekly Illustrated Journal Devoted Solely to Horticulture in all its 


THE GARDEN is conducted by Witt1am Rostnson, F.L.S., Author of 
** Hardy Flowers,” ‘‘ Alpine Flowers for English Gardens,” “‘The Parks, 


Promenades, and Gardens of Paris,” &c.; and the best Writers in every de- | 


partment of Gardening are contributors to its pages. 
The following are some of the subjects regularly treated of in its pages :— 


The Flower Garden. Hardy Flowers. 

Landscape Gardening. Town Gardens 

The Fruit Garden. The Conservatory. 

Garden Structures. Public Gardens. 

Room and Window Gardens. The Greenhouse and Stove. 
Notes and Questions. The Household. 


Market Gardening. The Wild Garden. 
Trees and Shrubs. The Kitchen Garden. 


Tue Garpen may be obtained throngh all Newsagents and atthe Railway 

is, at 44. per copy. It may also be had direct from the Office at ss. 

for a Quarter, 9s. 9d. for a Half-year, and 19s. 6d. for a Year, payable in ad- 
vance, and in Monthly Parts. Specimen Copies (post-free), 4. 


37, Southampton Street, Covent Garden, W C. 


Lately published, in 18mo, cloth, price 6s. 6d. 
With upwards of 400 Illustrations. 


LESSONS IN ELEMENTARY ANA... 
TOMY. By ST. GEORGE MIVART, F.R.S. &c., Lecturer on Com- | 
rative Anatomy at St. Mary’s Hospital, Author of ‘‘ The Genesis of | 
Species.” | 
These Lessons are intended for teachers and students of both sexes no 
already acquainted with anatomy. The author has endea , by certain 
additions and by the mode of treatment, also to fit them for students in medi- 
cine, and g Hy for those acquainted with human anatomy, but desirous 
of learning its more significant relations to the structure of other animals. 


“It may be questioned whether any other work on anatomy contains in 
like compass so proportionately great a mass of information.”—Laptcet. 


i “The work is excellent, and should be in the hands of every student o 
human anatomy.”— Medical Times. 


is allowed by upwards of 500 Medical Men to be the most effec- 
in th ive trearment of Hernia. The useof 


Edited by Joun ALGERNON CLARKE, Secretary to the Central Chamber of 
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AGRICULTURAL PUBLICATIONS, 


THE PROPORTIONATE FATTENING 
and Flesh-forming Qualities of nearly all the Feeding Substances in 
me ped by Farmers : also the Manurial Value of the Residue from 


Opinions of the Press. 


“Tt is clearly a very useful indicator of the values of the foods or cattle. 
—Athenaum. 

“‘The chart cannot fail to be very useful to the keepers of horses and 
meat stock, and it will be an ‘eye-opener’ to many who will perceive how it 
is they have been so often disappointed after giving large prices for fancy 
foods.”"—Sforting Times. 

“A very useful table. The system is a very capital one, and we recom- 
mend our agricultural friends to invest a shilling, and procure one of the 
by the Agricultural and Horticultural Association.”—ZLand 

ater. 


Price One Shilling, Post Free. 
THE AGRICULTURAL ECONOMIST. 


A Monthly Journal, containing Reports and Prices Current of the Agri- 
cultural and Horticultural A jation, an d totheadvocacy and 
| encouragement of Co-operation in Agriculturesand in general Trading. 


Price 6d. per month, or ss. per annum, Post Free. 


Vols. I., IL, and IIL. of the “ Agricultural Economist” for 1870, 1871, and 
1872, price 7s. 6d. each. 


PREPARING FOR PuBLICATION (Second Edition). 


| THE MINERAL CONSTITUENTS RE- 
| MOVED FROM AN ACRE OF SOIL by an Average Crop of 
| Wheat, Oats, Barley, Turnips, &c. ; also the Proportionate Refertilising 
| 


dings of the Cham- | 


Effects of Guano, Superphosphates, Potash, Salts, Farmyard Manurs, 
&c. Price One Shilling post free. 


London : 176, FLEET STREET, EC: and 47, MILLBANK STREET 


THE BREWERS’ GUARDIAN: 


| Afortnightly paper devoted to the Protection of Brewers’ Interests, Licensing, 

H Legal, and Parliamentary matters. 

Review oF THE MALT Hop ; AND WINE AND Spirit TRADES 
ECORD. 

| The Official Organ of the Country Brewers’ Society. 

(Founded 1822.) 

| **The Brewers’ Guardian” is published on the Evenings of every alternate 

| Tuesday, and is the only journal officially d with brewing i 

| _ Subscription, 16s. 6d. per annum, post free, dating from any quarter-day. 

| Single Copies, 1s.each. Registered for Transmission Abroad. 


Offices—s, Bond Court, Walbrook, London, E.C. 


HOLLOWAY’S PILLS.—The efficacy of 
this medicine cannot be too widely known to suffering humanity. In 
bilious disorders, sick headache, indigestion, and affections of the nerves, 
these famous Pills, very highly appreciated in all quarters of the world, are 
regarded as a perfect remedy. They purify the blood, regulate the secre- 
tions, give tone to the stomach, restore the appetite, and renovate the 
whole system. After a course of these Pills, the once emaciated and 
feeble patient is so changed that his friends are both wonderstruck and 
delighted. These cheap preservatives of life and health are a blessing 
to mankind It would hardly possible to overstate the good that 
they have effected. Directions to patients are affixed to each box. 


FRY?S 
CARACAS 
COCOA 


and fine aroma, it certainly surpasses anything that 
the public.”—Lendon Mirror. 
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CLARENDON PRESS PUBLICATIONS. 


A TREATISE on ELECTRICITY and MAGNETISM. By J. C. Maxwell, M.A., 


F.R.S., Professor of Experimental Physics in the University of Cambridge. 2 vols. 8vo. 


ELEMENTS OF NATURAL PHILOSOPHY. By Prof. Sir William Thomson, F.R.S., 
and Prof. P. G. TAIT. Part. I. 8vo. gs. 


The GEOLOGY of the VALLEY of the THAMES. By John Phillips, M.A., F.R.S., 


Professor of Geology in the University of Oxford. With Coloured Map and numerous Illustrations. 8vo. 21s. 


** It does not often fall to our lot to open a book devoted to Science, and to derive from it the large amount of pleasure, and at 
the same time of real instruction, which we have found in the pages of this volume.” —Athenaum, 


‘* We believe that the book will remain for a very long time the standard work on geology of the secondary period.” —Fa// 
Mall Gazette. 


ee By Professor Phillips. With numerous Maps and Illustrations. Crown 
vo. 10s. 6d, 


‘* Professor Phillips has undertaken to give an authentic history of Vesuvius from the days of Crassus to the end of 1868, and to 
explain the phenomena of the burning mountain according to the laws of a rigid induction. His plan has been successfully carried 
out, and has resulted in a work of high value.”—/al/ Mall Gazette. 


DESCRIPTIVE ASTRONOMY. A Handbook for the General Reader, and also for 
practical Observatory work. With 224 Illustrations and numerous Tables. By G. F. CHAMBERS, F.R.A.S., Barrister-at- 
law. Demy 8vo. cloth, 856 pp., price 215. . 


CHEMISTRY FOR STUDENTS. By A. W. Williamson, Phil. Doc., Professor of 
Chemistry, University College, London. New Edition, with Solutions. Extra fcap. 8vo. Cloth, price 8s. 6d. 


** A too rare example of what a good elementary text-book in any science ought to be: the language brief, simple, exact; the 
arrangement logical, developing in lucid order principles from facts, and keeping theory always dependent upon observation ; a 
book that keeps the reason of the student active while he strives to master details difficult but never without interest.” — 
Lxaminer. 


EXERCISES IN PRACTICAL CHEMISTRY. By A. G. Vernon Harcourt, M.A., 
F.R.S., Senior Student of Christ Church, and Lee’s Reader in Chemistry, and H. G. MADAN, M.A., Fellow of Queen’s 
College, Oxford. Series I., Qualitative Exercises. Crown 8vo. price 7s. 6¢. Second Edition. : 


** The volume is intended as a companicn to the valuable and suggestive work on ‘ Theoretical Chemistry,’ by Professor 
Williamson. It constitutes a complete guide to qualitative Chemical Analysis. Ample instructions are given to the student 
at every step, and the instructions are further enforced by excellent illustrations, The first portion consists of an examination 
of the principal gases, and of the principal radicles and their salts ; whilst the second treats of the systematic analysis of a 
single salt. The appendix contains a variety of useful tables. Many useful practical hints are dispersed throughout the 
volume, which is one worthy in every respect of a place in the Clarendon Press Series.” —AZedical Times. 


AN ELEMENTARY TREATISE ON HEAT. By Balfour Stewart, LL.D.. F.RS., 
Professor of Natural History in Owens College, Manchester. Extra fcap. 8vo. with numerous Woddcuts and Diagrams, 7s. 6d. 
New Edition, revised and enlarged, 


‘* The publication of this manual is exceedingly well-timed ; it includes within narrow limits the Jeading facts and principles of 
this younger-born of the Sciences, and for the mastery of the greater portion of the contents only requires ordinary intelligence on 
the part of the reader.” — Spectator. 


FORMS OF ANIMAL LIFE. Being Outlines of Zoological Classification Based upon 
Anatomical Investigation, and Illustrated by Descriptions of Specimens and of Figures. By GEORGE ROLLESTON, 
M.D., F.R.S., Linacre Professor of Physiology, Oxford. Demy 8vo. price 16s. 


‘* Teacher and student alike will rejoice over this volume, It supplies us in a thorough, yet easily-mastered, manner, with a 
vast amount of precise and important information concerning the structure of all animals save man, the descriptions being drawn in 
order from every sub-kingdom and each class of the animal world.” —Spectator, 


‘* A book of the highest character and value.”—Athencum. 


A TREATISE ON ACOUSTICS. By W. J. Donkin, F.R.S., Savilian Professor of 


Astronomy in the University of Oxford. Crown 8vo. price 7s. 6d. 


A SYSTEM OF PHYSICAL EDUCATION: Theoretical and Practical, with numerous 
Illustrations drawn by A. Macdonald, ot the Oxford School of Art. By ARCHIBALD MACLAREN, The Gymnasium, 
Oxford, Extra fcap. 8vo, price 7s. 6d. 

‘¢ The work before us is one which should be in the hands of every schoolmaster and schoolmistress. It is marked in every 
line by good sense, and is so clearly written that no one can mistake its rules.” —Zancet, 


A TREATISE ON NATURAL PHILOSOPHY. By Sir William Thomson, F.R.S., 
Professor of Natural Philosophy in the University of Glasgow, and P. G. TAIT, M.A., Professor of Natural Philosophy in 
the University of Edinburgh. Volume I. [A Mew Edition in the Press. 
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SCIENTIFIC AND LITERARY SOCIETIES’ 
LECTURES, MEETINGS, &c. 


TORQUAY 
NATURAL HISTORY SOCIETY. 


Programme of Lectures to be delivered on Mondays during the 
Session 1873-4, at the Museum, Park Place, 
Commencing precisely at Twelve at Noon, and closing precisely 
at One o'clock. 


Nov. 3.—Introductory Address, by Rev. T. R. R. STEBBING, 
M.A., President. 
»» 10.—*‘ Ferns,” by Dr. WILKS. 
3s 17.—* The Flint Implements found in Kent’s Cavern,” by 
W. PENGELLY, F.R.S, &c. 
»» 24 & Dec. 1.—‘*The Catacombs of Rome” (two lectures), 
by Rev. W. R. BROWNLow, M.A. 
Dec. 8.—‘*The Time of Pericles,” by Rev. G. C. Swayne, 
M 


A. 
9» 15.—‘* Aquatic Birds and Naval Architecture,” by S. 
RHIND. 
»» 22 & 29,—‘*‘ Electricity and Magnetism” (two lectures ; ex- 
periments by Mr. Viccars), by E. Vivian, M.A. 


1874. 
Jan. 5.—‘‘ The Greek Lyric Poets,” by Rev. G. C. SwAyNeE, 
if 


M.A, 

»» 12.—‘*The Feudatory Chiefs of India,” by L. B. Bow- 
RING, C.S,I. 

»» 19.—**Sound, scientifically and practically considered,” by 
W. H. GRATTANN. 

»» 26.—‘*The Natural History of the Ancients,” by Rev. R. 
CRESSWELL, M.A, 

Feb. 2.—‘‘ Witches and Witchcraft,” by Rev. G. T. WARNER, 

M.A 


- 9» 9.—** Apes and their Allies,” by Dr. WILKs. 
»» 16.—‘*Things convenient for Social Life,” by Rev. Trea- 
surer HAWKER, M.A. 
»» 23-—‘‘ The Life and Songs of Theodore Korner,” by W. 
H. GRATTANN, 
March 2.—‘‘ The Picturesque,” by E. VivIAN, M.A. 
9.—*' Physiology of the Brain,” by Dr. WILKs. 
Mysore,” by L, B. Bowr1ne, C.S.I. 
»» 23.—** Characteristics of Language,” by Rev. G. C, 
SWAYNE, M.A. 
+» 30.—‘‘ Some Etymologies,” by Rev. S. C. Davis, M.A. 
April 6.—*‘ Fossil Organic Remains,” by W. PENGELLY, 
F.R.S., &ce. 
3, 13.—‘‘ The Ear; its Construction and Adaptation in Man 
and Lower Animals,” by Dr. C. PAGET BLAKE, 
20.—‘*‘ The Punjaub,” by L. B. Bowrine, C.S.I. 
+ oe Blanc and its attendant Mountains,” by Dr. 
/ILKs. 


Monthly Meetings of the Members, for reading and discussing 
Original Papers, are held at the Museum, at 8 p.m., and on the 
second Wednesday in every Month. 


WM. PENGELLY, Hon. Sec. 


NOTTINGHAM 
LITERARY AND PHILOSOPHICAL SOCIETY. 
Tenth Session, 1873-74. 
President—Rev. J. F. MCCALLAN, M.A. 


Oct, 23.— Conversazione in the Rooms of the Art Museum. 
30.—In-ugural Address by the President. 
Nov. 13-—Iilustrated Lecture by J. M. WILSON, M.A., &c., of 
Rugby, on ‘‘ The Sun.” 
27.—Lecture by A. S. WrILkINs, M.A., Professor of Latin 
and Comparative Philology at Owens College, on 
** The Legend of Language.” 
Dee. 11.—Lecture by T. ArPLEBY STEPHENSON, M.D., on 
** Lord Lytton and his Works.” 
18.—Lecture by E. J. Lowe, F.R.S., on ‘Scientific 


Researches.” 
A. IRVING, Z/on. Sea. 
The Natural Science Section holds its meetings in the Saciety’s 


SOCIETY of BIBLICAL ARCHAZOLOGY, 
9, CONDUIT STREET, W. 


On Tuesday, Novembe 4, at 8.30 p.m., the following papers 
will be read :—‘*‘ On Frag:nents of an Inscription giving part of 
the Chronology from which the Canon of Berosus was copied,” 
by Gro. SMITH. ‘Ona new Fragment of the Assyrian Canon 
belonging to the Reigns of Tiglath-Pileser and Shalmaneser,”’ 


by Gro. SMITH, 
W. R. COOPER, Secretary. 


THE LIVERPOOL 
SCIENCE LECTURE ASSOCIATION. 


President—The MAyor OF LIVERPOOL. 


Session First, 1873-4. 


The Committee have arranged for the following Lectures to 
be delivered during the ensuing Session :— 


Nov. 12,—On Spectrum Analysis and some of its Applica- 
tions,” giving special attention to the astronomical 
results. Illustrated with the electric light and dia- 
grams. By Dr. Huceins, F.R.S., &c. 

Dec. 19.— On Kent’s Cavern, near Torquay, Devonshire,” by 
WILLIAM PENGELLY, F.R.S., &c. Mr. Pengelly 
has devoted several years in exploring this cavern and 
bringing to light its prehistoric remains, 

1874. 

Jan. 14.—‘‘ On the Analogy of Light and Sound,” by Prof. W. 
F. Barrett, F.C.S. Illustrated with numerous 
experiments. 

Feb. 21.—‘‘ On Recent Advances in Solar Physics,” by J. Nor- 
MAN LockYER, F.R.S., &c. With electrical illus- 
trations. 

March 12.—‘‘On Radiant Light and Heat.” by Prof. BALFouR 
STEwartT, F.R.S., &c. Professor of Natural History 
in Owens College, Manchester. Illustrated with 
the electric light and by numerous experiments, 


The Lectures will commence at haif-past 7 p.m. precisely, 
in the Concert Room, St. George’s Hall. 

Season Tickets for ladies and gentlemen, price 8+. 67. each, 
entitling the holders to reserved seats, may be obtained by ap- 
plication to the Secretary or to the Treasurer, Mr. James N. 
Shoolbred, C.E., 3, York Buildings, Dale Street, Liverpool. 
The seats will be reserved only until 7.25 p.m. 

Single Tickets, unreserved seats, Two Shillings each, may be 
had from the above, or from William Potter, 30, Exchange 
Street, East; Rockliff Bros. 44, Castle Street; A. Abraham 
and Co., Opticia s, 20, Lord Street; Clay and Abraham, 87, 
Bold Street ; Mott and Sons, 32, Church Street. 


ISAAC ROBERTS, F.G.S., Hon. Sec, 
26, Rock Park, Rock Ferry. 


TO SECRETARIES OF SCIENTIFIC 
AND LITERARY SOCIETIES. 


It having been suggested that the publication of a weekly Diary 
in NATURE of the Meetings, &c. of the various provincial Scien- 
tific and Literary Societies would be found very useful, not only 
to the Members of such Societies, but to all who are interested in 
scientific and literary subjects, the Publishers have determined to 
devote a portion of their Advertisement columns to this purpose, and 
to insert NOTICES OF MEETINGS, SUBJECTS OF LEC- 
TURES, &c., at the nominal charge of one shilling for cach 
insertion. 

The Publishers of NATURE will be glad if the Secretaries of 
Societies will aid them in their endeavours to make this weekly 
Diary as complete. and useful as possible. Notices intended for 
insertion therein must be sent, addressed to the Publishers, dy 
Wednesday Mornings. 


room on alternate Fricay=, at 8 o'clock. 


Orrice—29, BEDFORD STREET, STRAND. 
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DIARY OF SOCIETIES 


SUNDAY, Novemser 2. 
Sunpay Lecture Society, at 4.—Recent Investigations into the Functions 
of differeat parts of the Brain: Dr. W. B. Carpenter. 


MONDAY, November 3. 

INstTITUTION, at 2.—General Monthly Meeting. 

Society or BiBLicAL ARCHAZOLOGY, at 8.30.—On Fragments of an Inscrip- 
tion giving part of the Chronology from which the Canon of Berosus was 
copied: George Smith.—On a new Fragment of the Assyrian Canon be- 
longing to the Reigns of Tiglath-Pileser and Shalmaneser : Geo. Smith. 


TUESDAY. November 4. 

ZooLocicaL Society, at 8.30.—Report on the additions to the Society’s 
Menagerie : The Secretary.—On the Myology of the Ofisthocomus cris- 
tatus: J. Beswick Perrin.— Description of several new species of Diurnal 
Lepidoptera : Montagu R. Butler. 


WEDNESDAY, Novemser 5. 
Roya. Microscopicat Society, at 8.—Notes on Acarellus: Mr. McIntire. 
—Further researches into the Life History of the Monad: Rev. W. H 
Dallinger and Dr. Drisdale. 


THURSDAY, Novemser 6. 


Linnean Society, at 8—On Hydnora americana, Br. : Dr. Hooker.— 
On the Abnormal Growth of a Seedling, Delphinium nudicaule: Rev. 
C. A. Johns. 


TEXT-BOOK BY DR. BEALE, F.RS. 
AN INTRODUCTION TO PHYSIOLOGY 


and MEDICINE: Bioplasm. Pp. 350, with a2 Plates, 6s. 6d. 
J. & A. CHURCHILL. 


New Work by DR. LIONEL BEALE, F.R.S. 
DISEASE GERMS: and on the Treatment 


of the Feverish State. 28 Plates, 12s. 6d. 
I. Supposed Nature. II. Real Nature. III. Destruction. 


J. & A. CHURCHILL. 


DR. HAUGHTON’S WORK ON ANIMAL MECHANICS. 
Second Edition, with 111 Woodcu's, 8vo, cloth, price 21s. 
PRINCIPLES of ANIMAL MECHANICS. 


By the Rev. SAMUEL HAUGHTON, F.RS., Fellow of Trinity 
College, Dublin ; M.D. Dublin and D.C. L. Oxford. 


London : LONGMANS, GREEN, & CO., Paternoster Row. 


Now ready, illustrated, cap. 8vo, cloth, 6s. 


OUTLINES of PHYSIOLOGICAL CHE- 


MISTRY, including the Qualitative and Quantitative Analysis of the 
Tissues, Fluids, and Excretory Products. By CHARLES H. RALFE, 
M.A. M.B., Cantab, Physician to the Seamen’s Hospital. 


‘¢ This little book will supply a want which is acutely felt by teachers of 
practical physiology. It is a short and simple laboratory guide, containing 
no more theory than is necessary for the comprehension of the facts, and no 
more facts than are really wanted by students "—Lancet, May 1873 


** No better guide to physiological chemistry, practical and theoretical, is 
now available for the English reading student.”—J/edical Times and 
Gasetie, Aug. 2, 1873. 


London: H. K. LEWIS, 136, Gower Street. 


Second Edition. 
HOLIDAYS ON HIGH LANDS; or, 


Rambles and Incidents in Search of Alpine Plants. By the Rev. 


HUGH MACMILLAN, LL.D., Author of “ Bible Teachings in Na- | 


ture,” &c. Globe 8vo, 6s. 

In this edition the author has completed the journal of his tour in Norway, 
which broke off abruptly and was left unfinished in the last ; alarge amount 
of additional information regarding the distribution of British and Norwe- 
giaa plants, and the geological changes connected with them has also been 
incorporated, and several interesting and important facts borrowed from 
classic story, and from the records of zoology and geology, throwing light 
upon these changes have been given. Seventy-four pages of new matter 
have been added, and the whole work has been thoroughly revised, and it 
is hoped greatly improved. 


MACMILLAN & CO., London. 


In 8vo, cloth, plates, 9s. 


REPORTS OF THE COMMITTEE ON 
ELECTRICAL STANDARDS, 


Appointed by the British Association for the Advancement of Science, 
REPRINTED BY PERMISSION OF THE co UNCIL, 
Revised by 


Sir W. Toomson, LL.D. F.R.S., Dr. J. P. Jounz, LL.D. F.R.S., 
Profs. J. Clernx Maxwete. M.A. F.R.S, and F. Jenkin, F.R.S. 


WITH A REPORT TO THE ROYAL SOCIETY ON 
UNITS of ELECTRICAL RESISTANCE, 


By Prof. F. JENKIN, F.R.S., 
AND 


THE CANTOR LECTURES, 


DELIVERED BY PROF. JENKIN BEFORE THE ROYAL 
SOCIETY OF ARTS. 


Edited by 
Prof. FLeeminc Jenkin, F.R.S. 


London: E. & F. N. SPON, 48, Charing Cross. 
| New York: 446, Broome Street. 


Price 4s., illustrated, 
THE PHANTOM BOUQUET.—A Popular 
Treatise of the Art of Skeletonising Leaves ard Seed-vessels. 
By Professor PARRISH. 


London ; Provost and Co., 36, Henrietta Street, W.C. 
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TISLEY’S IMPROVED FORM OF 


OZONE GENERATOR, 


“ Which gives abundanee of Ozone and is not liable to be broken,”— 
Nartorg, June 12 and 19, 1873. 


AND ALL KINDS OF 


‘Electrical, Physical, & Chemical Apparatus 


MADE BY 


TISLEY AND SPILLER, 
172, BROMPTON ROAD, S.W., 


(Three minutes’ walk from South Kensington Museum). 


Agenis for Hartnack’s Microscopes, etc., recommended by Prof. 
Rutherjord, M.D., F.R.S.E. 


| THE PEN OF THE DAY FOR ORDINARY WRITING. 
VERY STRONG AND DURABLE. 


2s. 6d. per Gross. Sample Box containing 3 Dozen, Is. 


THE “NEEDLE” PEN. 


TO BE HAD OF THE MANUFACTURERS, 


J. A, KENNETT AND 
GENERAL STATIONERS, 

| 23, BERNERS STREET, OXFORD STREET, 

LONDON, W. 
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MACMILLAN AND COS 
ANNOUNCEMENTS 


CONTRIBUTIONS to SOLAR PHYSICS. By J. NORMAN LOCKYER, F.RS. 


With numerous Illustrations. Royal 8vo, uniform with Roscoe’s ‘* Spectrum Analysis,” Thomson’s “ Depths of the Sea,” and 
Ball’s Mechanics.” 


CAVE-HUNTING: Researches on the Evidence of Caves respecting the Early 
Inhabitants of Europe. By W. BOYD DAWKINS, F.R.S. Illustrated. Royal 8vo. 


GLAUCUS; or, the Wonders of the Shore. By the Rev. CHARLES KINGSLEY 
With numerous Coloured Illustrations. New and Revised Edition. Crown 8vo. [Fust ready. 


FIRST PRINCIPLES of MORAL SCIENCE;; or, a First Course of Lectures delivered 
in the University of Cambridge. By the Rev. T. R. BIRKS, Professor of Moral Philosophy. Crown 8vo, 8s. 6d. [ust ready. 


HIGHER SCHOOLS and UNIVERSITIES of GERMANY. By MATTHEW 
ARNOLD, D.C.L. Crown 8vo. 


COMPARATIVE POLITICS. By EDWARD A. FREEMAN, D.C.L. Lectures at the 


Royal Institution. 8vo. 


HISTORY of the ENGLISH PEOPLE, for the Use of Colleges and Higher Classes in 
Scheols. By the Rev J. R.GREEN, M.A. Crown 8vo. 
New Volume of Macmillan’s Scientific Class-Books 
STEAM. By J. Perry, Assistant Master at Clifton College. 
The PRINCIPLES of SCIENCE. 


Owens College, Manchester. 


The PHYSIOLOGY of the CIRCULATION in PLANTS, in the LOWER ANIMALS. 
and in MAN. By J. BELL PETTIGREW, M.D., F.R.S., with 150 Engravings on Wood. Second Edition, 8vo. 


A HISTORY of the MATHEMATICAL THEORIES of ATTRACTION and the 
Figures of the Earth from the time of Newton to that of Laplace. By I. TODHUNTER, M.A., F.R.S. 2 vols. 8vo. 


The THEORY of EVOLUTION of LIVING THINGS, and the APPLICATION of 
the Principles of Evolution to Religion, considered as illustrative of the Wisdom and Beneficence of the Almighty. By the 


Rev. G. HENSLOW, M.A., F.L.S. [Fust ready. 


SIMPLE PRACTICAL METHODS of CALCULATING STRAINS on GIRDERS, 


ARCHES, and TRUSSES ; with a Supplementary Essay on Economy in Suspension Bridges By E. W. YOUNG, Associate 
of King’s College, London, and Member of the Institute of Civil Engineers. 8vo. 


A MANUAL of the CHEMISTRY of the CARBON COMPOUNDS; or, Organic 
Chemistry. By C. SCHORLEMMER, F.R.S. 8vo. 


By W. Stanley Jevons, Professor of Logic in 


New Volumes of ‘* Nature” Series. 
The ORIGIN and METAMORPHOSES of INSECTS. By Sir JOHN LUBBOCK, 


F.R.S. With numerous Illustrations. Crown 8vo. [Fust ready, 


The BIRTH of CHEMISTRY. By G. F. Rodwell, F.C.S. With numerous IIlustra- 


tions. Crown 8vo, 


The ELEMENTS of EMBRYOLOGY. By Michael Foster, M.A. F.R.S., Praelector 
in Physiology at Trinity College, Cambridge : and F. M. BALFOUR, Scholar of Trinity College, Cambridge. 


HOLLAND HOUSE. By Princess Marie Leichtenstein. With numerous Woodcuts 
and Five Steel Plates. 2 vols. 8vo. 


Also an edition in 4to, half-morocco, with Permanent Photographs, Woodcuts, and India Feosk of Steel Plates, 
LIFE and LETTERS of JOHN COLERIDGE PATTESON, D.D., Missionary Bishop. 


By CHARLOTTE M. YONGE, Author of the ‘‘ Heir of Redclyffe.” With Portraits after Richmond, and from Photograph, 
engraved by Jeens. With Map. 2 vols. 8vo. 


DRUMMOND of HAWTHORNDEN: a Biography. By Professor Masson. With Por- 
trait and Vignette engraved by C. H. Jeens. 


The FRIENDSHIP of BOOKS; and other Lectures. By the Rev. F. D. Maurice. 
Edited, with Preface, by THOMAS HUGHES, M.P. Crown 8vo. 


COBDEN and POLITICAL OPINION, By J. E. Thorold Rogers. 8vo. 
MACMILLAN AND CO., London. 
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